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J, A. RIGG 
Manager, Acme Limestone Company, Fort 
Spring, W. Va.. who was elected President of 
the National Crushed Stone Association at its 
recent Twenty-Third Annual Convention held 
in St. Louis, Mo. 
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Highlights of the Twenty-Third 


Annual Convention 


HE Twenty-Third Annual Convention of the Na- 

tional Crushed Stone Association held at the 
Jefferson Hotel, St. Louis, Missouri, on January 22 
23 and 24, need make no apologies to its twenty-two 
predecessors. Judging from the constantly evi- 
denced enthusiasm of the four hundred odd dele- 
gates in attendance, it should be rated as one of the 
best held in the history of the Association. To a 
degree certainly not realized for many years, the 
program commanded exceptional interest as indi- 
cated by the prompt and sustained attendance at 
sessions and more especially by the general discus- 
sion which followed the presentation of many of the 
papers. Those charged with the responsibility for 
program development particularly noted the obvious 
interest in discussions dealing with operating prob- 
lems. Talks of this character will be given a prom- 
inent place on the program for the 1941 meeting. 
In this connection it would be especially helpful if 
members of the Association would write us concern- 
ing their ideas as to timely operating problems which 
might be appropriately included on next year’s pro- 
gram. 

Various social activities scheduled during the 
three-day convention period, proved a highly accept- 
able supplement to the serious side of the meeting 
and gave to most of those present the only oppor- 
tunity during the year to fraternize in a spirit of 
relaxation and enjoyment with fellow producers 
from all sections of the country. 

The Manufacturers’ Division Exposition of ma- 
chinery and equipment utilized in the production of 
crushed stone maintained its well deserved reputa- 
tion as one of the outstanding features of the Con- 
vention. Participated in by forty exhibitors occu- 


e Registration exceeds four hundred. J. A. Rigg 
elected President. Fred Braun becomes Chair- 
man of Manufacturers’ Division. 


pying fifty-seven booths, the Exposition received 
constant attention throughout the Convention. This 
represents some improvement over last year when 
we had thirty-eight exhibitors occupying fifty-three 
booths. 

Immediately prior to the Exposition, crushed stone 
producers and manufacturers of machinery and 
equipment were brought together at a reception fol- 
lowed by a buffet supper, thus giving equipment 
manufacturers and producers an excellent oppor- 
tunity to become better acquainted before the formal 
opening of the Exposition. Ample opportunity was 
provided throughout the Convention period for in- 
spection of the Exposition, with all of Tuesday after- 
noon devoted solely to this purpose. We are con- 
vinced that those who carefully studied the exhibits 
must have obtained a wealth of information as to 
recent developments and improvements in the ma- 
chinery and equipment utilized by the industry. 

We are especially indebted to Mr. L. W. Shugg of 
the General Electric Company for the commendable 
manner in which he handled his difficult responsi- 
bilities as Director of Exhibits and our grateful ap- 
preciation is extended to the General Electric Com- 
pany for its courtesy in permitting Mr. Shugg to 
serve us in that capacity. In order to arrive in St. 
Louis in time to handle our Exposition arrange- 
ments, Mr. Shugg had to make a combination air and 
rail trip to St. Louis part of which was accomplished 
under unfavorable weather conditions and at very 
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real personal inconvenience. Notwithstanding this 
handicap, he arrived at the appointed time and we 
wish him to know how much we appreciate his valu- 
able cooperation. 


J. A. Rigg Elected President 


At the business session of the Convention held on 
Wednesday afternoon, Mr. J. A. Rigg, Acme Lime- 
stone Co., Fort Spring, West Virginia, was unani- 
mously elected President of the Association for the 
ensuing year. The election of Mr. Rigg to this im- 
portant post is certain to meet with universal favor 
as not only is he highly regarded throughout the 
industry, but is well deserving of this honor in view 
of his long and enthusiastic support of Association 
objectives. In placing Mr. Rigg’s name in nomina- 
tion for the Presidency, Mr. Rarey, Chairman of the 


Nominatin . Committee, spoke as follows: 
“Two \ ars ago it was my very great pleasure to 
nominat . on behalf of the Nominating Committee, 


for you: consideration as President of this Associa- 
tion one Southern gentleman to succeed another 
Southern gentleman, Mr. Weston succeeding Mr. 
Rodes. 

“At the risk of seeming to stereotype our action in 
this respect, I again find myself in a similar position. 
The man whose name I offer on behalf of the Nomi- 
nating Committee for President of the Association 
is a very sincere believer in and supporter of the 
activities of the Association. I hope and believe that 
you will share with me the pleasure I have in offer- 
ing to you the name of J. A. Rigg of West Virginia 
as President for the ensuing year.” 

Mr. Rigg after being unani- 
mously elected was escorted to 
the Chair by Past Presidents Otho 
M. Graves and Russell Rarey. In 
accepting the Presidency Mr. Rigg 
spoke as follows: 

“Gentlemen, I say in all sin- 
cerity I don’t see why you have 
conferred upon me the highest 
honor that this fine group of men 





L. W. Suuce has to offer. My emotional make- 
General Electric Co. . 
Director of Exhibits 


up does not permit me to say any- 
thing more in that respect. 

“A number of years ago (1 will not say how long) 
I came to my first meeting of this Association held 
in Cincinnati. I found that the Association at that 
time was still, I might say, in its swaddling clothes. 
At that meeting I heard a young man enthusiasti- 
cally outline the possibilities of this Association and 


> 


give his concept of how those possibilities might be 
materialized. The man to whom I refer is Mr. 
Graves. At the conclusion of that Convention I be- 
came a member. I would like you to note that par- 
ticular point. I have attended every annual gather- 
ing of this body since then, but one. Just what de- 
tained me at that time, I can’t at this moment recall, 
but I am sure it was something of an urgent nature. 

“T have seen the possibilities outlined by Mr. Graves 
at that time, and others which have developed since, 
materialize under his able leadership and the capa- 
ble men that this Association has selected to lead it 
from time to time until the retirement of Mr. Weston 
today. I have seen our Washington office established 
and our Bureau of Engineering grow. Because of 
this leadership and the activities of Mr. Boyd and 
Mr. Goldbeck, I have seen this Association grow to 
an influence in the industrial construction and en- 
gineering fields far beyond what might have been 
expected. I am proud that I am a member of this 
Association, and always have been proud of it. 

“Today I accept this honor in pride and, paradoxi- 
cally, in humility. No man can have an honor like 
this conferred upon him and not be proud of it. I. 
accept it in humility, feeling my utter inadequacy 
at this time to fulfill the high expectations that you 
have a right to anticipate, especially when I com- 
pare myself with the men whom you have previously 
placed in this high position. But I pledge you, gen- 
tlemen, that I will do everything I can to live up to 
the duties of this office, so far as my capacity will 
permit.” 

In grateful and sincere appreciation for the capa- 
ble and sympathetic service rendered by Mr. Weston 
while serving the Association for two years as Presi- 
dent, the following resolution was unanimously 
adopted by rising vote: 

“To our retiring President, Mr. T. I. Weston, who 
leaves that office as he came to it, with the respect 
and affection of all the members of this Association, 
we tender our sincere thanks for his valued service 
to the Association and our warm congratulations 
upon the vista of happiness that the future so charm- 
ingly presents to him.” 

Again as the final act of the Convention all dele- 
gates arose and enthusiastically applauded the re- 
tiring President, a further tribute which he graci- 
ously acknowledged. 

Recommendations of the Nominating Committee 
as to Regional Vice-Presidents and members of the 
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Board of Directors were unanimously approved by 
the Convention and resulted in the election of the 
following: 


REGIONAL VICE-PRESIDENTS 


Eastern—W. M. Andrews, New Castle, Pa. 
Central—W. C. Sparks, Princeton, Ky. 
Southeastern—W. T. Ragland, Raleigh, N. C. 
Southwestern—R. S. Wilson, Little Rock, Ark. 
Northern—A. J. Cayia, Manistique, Mich. 
Northwestern—Porter W. Yett, Portland, Ore. 
Western—A. J. Wilson, Watsonville, Calif. 
Midwestern—N. E. Kelb, Indianapolis, Ind. 


Boarp oF DIRECTORS 


Chairman—J. A. Rigg, Acme Limestone Co., Fort 
Spring, W. Va. 

W. M. Andrews, Union Limestone Co., New Castle, 
Pa. 

C. C. Beam, C. C. Beam, Inc., Melvin, Ohio 

W. P. Beinhorn, Trap Rock Co., Minneapolis, Minn. 

H. E. Billman, Rock Hill Stone and Gravel Co., St. 
Louis, Mo. 

L. J. Boxley, Blue Ridge Stone Co., Roanoke, Va. 

*Fred Braun, W. S. Tyler Co., Cleveland, Ohio 

Harold R. Brownson, Rowe Contracting Co., Malden, 
Mass. 

J. Reid Callanan, Callanan Road Improvement Co., 
South Bethlehem, N. Y. 

A. J. Cayia, Inland Lime and Stone Co., Manistique, 
Mich. 

A. R. Couchman, North American Cement Corp., 
New York City 

C. M. Doolittle, Canada Crushed Stone Corp., Hamil- 
ton, Ont., Canada 

F. O. Farnshaw, Carbon Limestone Co., Youngstown, 
Ohio 

Arthur F. Eggleston, John S. Lane and Son, Inc., 
Meriden, Conn. 

Otho M. Graves, General Crushed Stone Co., Easton, 
Pa. 

A. Acton Hall, Ohio Marble Co., Piqua, Ohio 

George Hammerschmidt, Elmhurst-Chicago Stone 
Co., Elmhurst, Ill. 

T. Ward Havely, Central Rock Co., Lexington, Ky. 

J. L. Heimlich, LeRoy Lime and Crushed Stone Co., 
LeRoy, N. Y. 

R. P. Immei, American Limestone Co., Knoxville, 
Tenn. 


N. E. Kelb, Ohio and Indiana Stone Co., Indianapolis, 
Ind. 

E. J. Krause, Columbia Quarry Co., St. Louis, Mo. 

J. D. Lane, Raleigh Granite Co., Raleigh, N. C. 

Paul M. Nauman, Dubuque Stone Products Co., 
Dubuque, Iowa 

W. T. Ragland, Superior Stone Co., Raleigh, N. C. 

H. E. Rainer, Federal Crushed 
Stone Corp., Buffalo, N. Y. 

Russell Rarey, Marble Cliff Quar- 
ries Co., Columbus, Ohio 

John Rice, General Crushed Stone 
Co., Easton, Pa. 

H. E. Rodes, Franklin Limestone 
Co., Nashville, Tenn. 

Dan Sanborn, Lehigh Stone Co., 
Kankakee, Ill. 

James Savage, Buffalo Crushed 
Stone Co., Buffalo, N. Y. 
F. W. Schmidt, Jr., North Jersey 
Quarry Co., Morristown, N. J. 
*L. W. Shugg, General Electric Co., Schenectady, 
N. Y. 

W. C. Sparks, Cedar Bluff Quarry, Princeton, Ky. 

O. M. Stull, Liberty Limestone Corp., Rocky Point, 
Va. 

Stirling Tomkins, New York Trap Rock Corp., New 
York City 

W. H. Wallace, Wallace Stone Co., Bay Port, Mich. 

T. I. Weston, Weston and Brooker Co., Columbia, 
S. C. 

Harold Williams, Boston, Mass. 

*Roy Wills, Lima Locomotive Works, Inc., Lima, 
Ohio 

A. J. Wilson, Granite Rock Co., Watsonville, Calif. 

R. S. Wilson, Big Rock Stone and Material Co., Little 
Rock, Ark. 

W. F. Wise, Southwest Stone Co., Dallas, Texas 

A. L. Worthen, New Haven Trap Rock Co., New 
Haven, Conn. 

Porter W. Yett, City Motor Trucking Co., Portland, 
Ore. 





Wo. E. HILLiIArpD 
New Haven Trap 


Rock Co., Reelected 
Treasurer at the 23rd 
Annual Convention 


At the meeting of the newly elected Board of Di- 
rectors held on Thursday morning following the 
Convention, William E. Hilliard, New Haven Trap 
Rock Company, New Haven, Conn., Treasurer of the 
Association, A. T. Goldbeck, Engineering Director 
and J. R. Boyd, Administrative Director, were re 
elected. Also, at the same meeting of the Board of 


*Representing the Manufacturers’ Division on the Board of Di- 
rectors of the National Crushed Stone Association 
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Executive Committee 


Executive Committee of the National 

Crushed Stone Association elected by 

the Board of Directors at its meeting in 
St. Louis on January 25, 1940 





J. A. Ricc, Chairman 


Acme Limestone Co. 
Fort Spring, W. Va. 





OtHo M. GRAVES 


General Crushed 
Stone Co., Easton, Pa. 





E. J. KRAusE 


Columbia Quarry Co., 
St. Louis, Mo. 





RUSSELL RAREY 
Marble Cliff Quarries 
Co., Columbus, Ohio 





T. I. Weston 
Weston and Brooker 
Co., Columbia, S. C. 


N. E. Kets 
Ohio and Indiana 
Stone Co., Indian- 

apolis, Ind. 





STIRLING TOMKINS 
New York Trap Rock 
Corp., New York City 





A. L. WortHEN 


New Haven Trap 
Rock Co., New 
Haven, Conn. 
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Directors the following were elected to serve on the 
Executive Committee for the ensuing year: 


J. A. Rigg, Chairman 
Otho M. Graves 

N. E. Kelb 

E. J. Krause 


Russell Rarey 
Stirling Tomkins 
T. I. Weston 

A. L. Worthen 


Frep BRAUN ELECTED CHAIRMAN OF MANUFACTURERS’ 
DIVISION 


At the annunal business meeting of the Manu- 
facturers’ Division held during the convention 
period, Fred Braun of the W. S. 
Tyler Company, Cleveland, Ohio, 
was elected Chairman of the Man- 
ufacturers’ Division. For many 
years Mr. Braun has been actively 
identified with the affairs of the 
Division and because of his wide 
experience and pleasing person- 
ality is certain to handle the re- 
sponsibilities of this office in a 
commendable manner. 

Upon the retirement of Mr. Roy 
Wills as Chairman for the past 
year, the Manufacturers’ Division in appropriate 
resolution, expressed its sincere appreciation for the 
time and effort he expended in capably directing the 
affairs of the Division during the past year. 

The following Vice-Chairmen and members of 
the Board of Directors were also elected: 





Frep BRAUN 
Newly elected Chair- 


Manufacturers 
Division 


man, 


VicE-CHAIRMEN 


W. M. Black, American Manganese Steel Division 
of the American Brake Shoe and Foundry Co., 
Chicago Heights, Ill. 

F. E. Finch, Hardinge Co., York, Pa. 

J. Harper Fulkerson, Cross Engineering Co., Car- 
bondale, Pa. 

E. J. Goes, Koehring Co., Milwaukee, Wis. 

Frank B. Ungar, Ludlow-Saylor Wire Co., St. Louis, 
Mo. 


Boarp OF DIRECTORS 


Fred Braun, Chairman, The W. S. Tyler Co., Cleve- 
land, Ohio. 

W. M. Black, American Manganese Steel Division of 
the American Brake Shoe and Foundry Co., 
Chicago Heights, II. 

M. A. Eiben, Northern Blower Co., Cleveland, Ohio. 


F, KE. Finch, Hardinge Co., York, Pa. 

A. E. Forster, Hercules Powder Co., Wilmington, 
Del. 

J. Harper Fulkerson, Cross Engineering Co., Car- 
bondale, Pa. 

E. J. Goes, Koehring Co., Milwaukee, Wis. 

H. T. Gracely, Marion Steam Shovel Co., Marion, 
Ohio. 

C. S. Huntington, Link-Belt Co., Chicago, Ill. 

Kenneth Jensen, Kensington Steel Co., Chicago, III. 

H. A. Johann, Frog, Switch & Mfg. Co., St. Louis, Mo. 

F. O. Reedy, Kennedy-Van Saun Mfg. & Eng. Co., 
New York Ctiy. 

S. R. Russell, E. I. duPont de Nemours & Co., Wil- 
mington, Del. 

Bruce G. Shotten, Hendrick Mfg. Co., Pittsburgh, Pa. 

L. W. Shugg, Genueral Electric Co., Schenectady, 
Ww. ¥. 

John Swenehart, Atlas Powder Co., Wilmington, 
Del. 

P. C. Tennant, The Texas Co., New York City 

S. W. Traylor, Traylor Eng. & Mfg. Co., Allentown, 
Pa. 

Frank B. Ungar, Ludlow-Saylor Wire Co., St. Louis. 
Mo. 

Roy Wills, Lima Locomotive Works, Lima Ohio. 

F. O. Wyse, Bucyrus-Erie Co., South Milwaukee, 
Wis. 


The Annual Banquet 


The Gold Room of the Hotel Jefferson formed an at- 
tractive setting for the Twenty-Third Annual Ban- 
quet of the Association held on Tuesday evening. 
Immediately prior to the Banquet, the customary 
reception was held for all those in attendance at the 
Convention. 

The Banquet was by far the largest held in recent 
years, with a program which seemed to prove es- 
pecially appealing. After appropriate opening re- 
marks by President Weston, officiating as Toast- 
master, the presentation of awards for the 1938 Na- 
tional Crushed Stone Association Safety Contest 
was made by William H. Cameron, Managing Di- 
rector of the National Safety Council. As was to 
be expected, Mr. Cameron discharged his responsi- 
bilities in a highly commendable manner. After 
giving a stimulating and interesting discussion con- 
cerning the broader aspects of the safety movement, 
he asked each of the companies winning distinction 
in the contest to send forward a representative to 
receive its award and it was gratifying to note how 
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many companies had representatives present. The 
principal address of the evening was given by Dr. 
Allen A. Stockdale. Dr. Stockdale speaking on the 
subject of “Free Enterprise in Free America,” gave 
us one of the most inspiring and thought provoking 
talks which we have had the pleasure of hearing in 
many years. 

The Convention Cabaret as the concluding social 
event of the meeting was held on Wednesday eve- 
ning, when those present were given the opportun- 
ity of witnessing a floor show of exceptional merit. 
Judging by the number present at this affair and 
the excellent attendance maintained until the last 
dance was concluded, we are convinced that the 
Convention Cabaret continues to meet with popular 
approval and appropriately brings the Convention to 
a close in a spirit of friendship and goodfellowship. 


Resolutions Adopted Express Industry 
Viewpoint on Federal Legislation 


In view of the growing complexities concerning 
the relation of Government to business it seems in- 
cumbent upon business men, through the medium 
of their trade associations, to give expression to their 
joint thought on matters of such character. Mindful 
of the responsibility resting upon the National 
Crushed Stone Association as the representative of 





Twenty-Third Annual 


ad 


the crushed stone industry, to express the viewpoint 
of the industry on Federal legislation, President 
Weston exercised unusual care in appointing the 
following men as a Resolutions Committee to under- 
take this important task: 


O. M. Graves, Chairman 
W. M. Andrews 

N. E. Kelb 

J. A. Rigg 


W. C. Sparks 
Stirling Tomkins 
Harold Williams 
A. L. Worthen 


At the concluding session of the Convention on 
Wednesday afternoon, the Resolutions Committee 
presented an admirable report reflecting the stu- 
dious and serious consideration which must have 
been exercised in its preparation. The proposed 
resolutions relating to Federal legislation were unan- 
imously adopted and are given for the informa- 
tion of the industry elsewhere in this issue. 


Report Given on Seasonal Exemption 


At the Monday morning session, Otho M. Graves, 
reporting on behalf of the Executive Committee, 
gave a detailed and comprehensive outline of the de- 
velopments during the past year in connection with 
the application for seasonal exemption under the 
Fair Labor Standards Act filed on behalf of the 
crushed stone industry by the National Crushed 
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Stone Association. He particularly directed atten- 
tion to the situation created by action of the Admin- 
istration in finding that certain areas in the sand 
and gravel industry were entitled to seasonal ex- 
emption whereas developments up to the time of 
the Convention indicated that a comparable finding 
for the crushed stone industry seemed unlikely 
though our application had not been officially 
denied. 

He further pointed out that in view of these cir- 
cumstances the Executive Committee, at an emer- 
gency meeting held on the Saturday prior to the Con- 
vention, felt impelled to protest the sand and gravel 
decision pending the opportunity to discuss further 
the matter with administrative officials in the hope 
that upon submission of additional information and 
data the crushed stone industry could likewise 
qualify as a seasonal industry. Upon appropriate 
motion the Convention unanimously approved the 
action of the Executive Committee and authorized 
it to continue to handle the matter in accordance 
with its best judgment. 

The membership will shortly receive a detailed 
report concerning developments in this situation 
which have taken place since the Annual Convention 
and accordingly no further comments are offered at 
this time. It can be said, however, the possibilities 
that our application will receive favorable consid- 
eration are much more encouraging now than was 
the case at the time of the Convention. 


@ 


Convention Papers to be Made Available 


Limitations of time and space have made it inad- 
visable to give a detailed account session by ses- 
sion, but we do wish to point out that papers which 
were presented before the Convention and which 
proved of unusual interest will be made available 
either through this and subsequent issues of the 
Journal or direct. 


In Appreciation 


In behalf of the excellent representation of ladies 
present at St. Louis we desire to express to Mrs. E. J. 
Krause their grateful and enthusi- 
astic appreciation for the excel- 
lent program of entertainment 
which she so capably arranged. 

Many prominent and therefore 
busy men, experts in their respec- 
tive fields, gave of their time and 
energy to address us at St. Louis. 
To all of our guest speakers, we 
wish to express sincere thanks for 
the contributions which they made 
to the success of our Twenty- 
Third Annual Meeting. 

Also, we are indebted to the members of the vari- 
ous Convention committees, to the presiding officers, 
and to those in our own ranks who gave papers 
before the Convention. They did their part well and 
deserve our sincere thanks. 





Mrs. E. J. Krause 
In charge of Ladies’ 
Entertainment 


Resolutions Relating to Federal Legislation Adopted at 
Twenty-third Annual Convention 


War and Peace 


The National Crushed Stone Association affirms its in- 
tense desire for peace with a full realization of the irrep- 
arable destruction by war of lives, homes and human 
happiness, with crushing depression and economic chaos 
inevitably following in its wake. The Association ap- 
proves, adopts and fully endorses the statement on the 
position of industry to war, made by the National Asso- 
ciation of Manufacturers as voiced by its President on 
September 19, 1939, and calls upon American industry to 
use its utmost endeavor in working for the continued peace 
of our country. 


National Labor Relations Act 


For six years, the nation has been subjected to a national 
labor policy which has provoked more strikes and disputes 


than have occurred during any comparable period in our 
history. Employees, employers and the general public 
have all shared in the tremendous waste, loss, and suffer- 
ing which have resulted. 

The crushed stone industry is convinced that no sustained 
or permanent improvement in business or employment 
will come until the National Labor Relations Act is sub- 
stantially revised to remove inequalities, to insure impar- 
tial administration and fair hearings and to guarantee to 
employees real freedom in the selection of their representa- 
tives without intimidation or coercion from any source 
whatever. 


Fair Labor Standards Act 


The Fair Labor Standards Act has been in operation for 
little more than a year. During that period, as a result of 
interpretation and administration, bureaucratic regula- 
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tions have been decreed which go far beyond the declared 
intent of the law. 

Ambiguities in the law have been made more uncertain 
by official interpretations, and taking advantage of such 
ambiguities, administrative officials have presumed io 
“legislate” a new law—distorting the intent of Congress, 
converting the statute into a device to regulate all wages, 
interfering with training of new employees, and creating 
new obstacles to employment and recovery. 

While industry has been burdened and injured by this 
unnecessary regulation, employees have suffered most. By 
seeking to extend the law to regulate all wages and all 
classes of employees, the problem of enforcement has been 
made more difficult. 

The crushed stone industry therefore recommends that, 
if continued in effect, the Fair Labor Standards Act be 
amended to remove unnecessary hardships and to cor- 
rect unsound interpretations and policies which have de- 
veloped in its administration. 


Bora!.-O’Mahoney Federal Licensing Bill 


The Borah-O’Mahoney Federal Licensing Billi S. 330 pro- 
poses by a broadly extended definition of interstate com- 
merce to remove from state control much industry which 
is now regarded as intrastate. It would prevent every 
corporation from engaging directly or indirectly in inter- 
state commerce as thus broadly defined unless it holds a 
license from the Federal Government. Licensed corpora- 
tions would be controlled directly and in minute detail by 
a federal commission vested with broad discretionary 
powers. Such all-inclusive regulation would place the 
operation of substantially every phase of their business in 
the hands of this government bureau. 

The penalty for violating any provision of the proposed 
law may be suspension or revocation of the corporation’s 
license, in which event the corporation would be prevented 
from engaging in commerce, and the officers or directors 
held to be responsible for the violation may be disquali- 
fied from serving in such capacities in any corporation en- 
gaging in commerce, for such periods of time as the courts 
might order. The chaotic effect of such penalty on em- 
ployment and on invested capital is obvious. 

The crushed stone industry is opposed to the esteaiake 
of compulsory control of industry by federal license in- 
volving discretionary powers of a broad range, and specifi- 
cally we are opposed to the enactment of this bill. 


The Walter-Logan Bill 


The crushed stone industry regards with apprehension 
the continued expansion of governmental powers and be- 
lieves it of extreme importance that adequate safeguards 
be made to protect the rights of citizens from an encroach- 
ment by administrative agencies beyond the sphere of 
activities prescribed by law. 

A tendency toward such encroachment is noted in the 
actions of several existing agencies which warrants im- 
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mediate action both to prohibit a continuance of such 
abuses and to protect against a repetition of these abuses in 
the future. 

More than a century ago a note of warning to be ever 
watchful for this condition was sounded by James Madison, 
one of the framers of the Constitution, who in a current 
publication of that date said that a function of goverment 
was to govern itself. 

It is for this reason that the Association urges immediate 
enactment by Congress in the current session, of the Wal- 
ter-Logan Bill, which is designed to give legal expression 
to the thought that specific legal limitation must be pre- 
scribed as to the powers to be exercised by administra- 
tive boards and agencies of the Federal Government. 

The bill would establish standards of administrative pro- 
cedure for all such agencies. The need for such legislation 
is recognized by the American Bar Association which is 
urging its enactment. The National Crushed Stone Asso- 
ciation recommends the enactment of the Walter-Logan 
Bill. 


Government Competition 


The function of the government is primarily political 
not economic. It is neither conceived nor constructed to 
compete with its own citizens in the production and dis- 
tribution of the things used by the people. In so far as gov- 
ernment activity invades the field of private enterprise, it 
threatens the other elements—civil rights and individual 
liberties—inherent in our system of government. 

Private enterprise cannot compete successfully with gov- 
ernment enterprise only because of the dominant power of 
the government and its lack of need to be controlled by all 
of the elements of cost which are imposed upon private 
business, and which it must constantly consider. The 
hidden deficits resulting almost inescapably in govern- 
ment business competing with private enterprise are al- 
ways paid by the taxpayer. As a matter of fact, when all 
elements of costs are taken into consideration, private en- 
terprise is able to provide the public with more and bet- 
ter goods and services for a given sum than is government. 
Government enterprise must necessarily choke out compet- 
ing private enterprise because of the unfairness of the 
nature of the competition. And the consequent diminished 
area of taxation intensifies taxation and so further increases 
the existing handicap under which private enterprise is un- 
fairly required to compete with the government. 

If and when it be needful and proper to undertake public 
enterprise, the field in which it is to operate should be 
clearly defined and removed from the area in which 
private enterprise functions. The continuing of increasing 
government competition with private enterprise is a major 
deterrent to the flow of job-creating capital into reivate 
enterprise. 

The crushed stone industry, in which the —or effect 
of such competition is especially prevalent and wide- 
spread, is strenuously opposed to the continuing and in- 
creasing competition of government in the field of private 
enterprise. 
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The Effective Liming of Agricultural Land’ 


By DR. E. E. DETURK 


Professor of Soil Fertility, University of Illinois, 
Urbana, Iil. 


IMESTONE, like ferti- 

lizer, was born as a by- 
product. Fertilizers were 
born as a by-product of the 
packing industry. Every- 
thing they couldn’t sell to 
the customer they steamed 
and ground and put in sacks 
and sold it to farmers for 
fertilizer. That industry has 
grown until today it is 
largely a chemical industry, 
and the packing house by- 
product end of it doesn’t 
amount to much. 

Limestone for agricultural use started, at least 
in Illinois and I suspect in a good many states, as 
a by-product industry. It has grown from that. 
Farmers have finally learned how important it is for 
them to use limestone, and they have increased their 
use of limestone during the last decade until a good 
many producers, including some of the larger pro- 
ducers who originally sold agricultural limestone 
only as a by-product (one gentleman told me this 
morning that he used to give it away if the farmers 
would pay the freight, and he couldn’t do that very 
often) are crushing limestone as a primary product 
for agricultural use. 

Limestone or lime, or both, have been used for 
probably two or three thousand years, maybe more. 
We don’t know how long they have been used. 
It has been said, and with some justification, that all 
of the great civilizations of the world, in the very 
earliest times, grew up in soils which were calcare- 
ous, not on soils that were originally acid. 

Limestone was used long before it was realized, 
however, why it was used on soils. In fact, a reali- 
zation of the general prevalence of acid soils in 
regions where the rainfall is heavy enough to pro- 
duce leaching, is hardly half a century old. When 
the Pennsylvania experimental plots were laid out, 
in 1881, limestone was used on some two or three 
plots in each series, alongside of other treatments, 





1 Presented at the Twenty-Third Annual Convention of the Na- 
tional Crushed Stone Association held at the Jefferson Hotel, St. 
Louis, Mo., January 22-24, 1940. 


e The following article should be of exceptional 
interest and value to agstone producers. At- 
tention is especially directed to Dr. DeTurk’‘s 
“Score Card” for evaluating agricultural lime- 
stone. 


treated just as a fertilizer element, as nitrogen, for 
instance, or potash or phosphate. It was not consid- 
ered a general, basic treatment, which would have to 
underlie all of the other fertilizer and soil building 
practices, but merely as one of the fertilizers that 
they should try out alongside of the others. 

Things have changed since 1880. Now it is real- 
ized in most of the states, where acid soils prevail, 
that the liming of acid soils is a basic procedure 
which must underlie, as a foundation practice, all 
of the other soil building practices. That is par- 
ticularly true in regions where general farming is 
practiced rather than highly specialized and inten- 
sive farming. 

Causes of Soil Acidity 


How does it happen that some of our soils in the 
Middle West, for example, are acid? Most of the 
material of which our soil was formed was calcare- 
ous. Much of it even contained free carbonates and 
would effervesce if treated with acid. 

We weren’t there to see, but we can go down deep 
enough to find unweatherd material from which our 
soils were formed and get some idea of what has oc- 
curred. We know that that was the case. 

As the parent materials were gradually changed 
into soils, two predominant processes were involved. 
One was that the more refractory minerals were 
weathered and changed into other products. Most 
of the primary minerals were crystalline rocks, like 
feldspar, for example. The weathering process is 
a chemical process in which water is the chemical 
reagent, and two kinds of products are formed. One 
of them is the soluble basic constituents such as lime 
and magnesia, sodium and potassium, and the other 
is a non:soluble material which is converted in 
weathering to an extremely fine condition. We know 
it as colloidal clay. The farther the weathering pro- 
cess goes, the larger is the accumulation of colloidal 
clay. 

A second consideration is the fate of these prod- 
ucts of weathering. The soluble bases, mentioned 
above, are carried downward by percolating ground 
water, and, to some extent, lost in drainage. We 
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shall see later why they are not completely leached 
away. The insoluble colloidal material is very fine, 
and yet it is too coarse to move freely as do soluble 
substances. Its very slow downward movement and 
accumulation at 20 to 30 or more inches from the 
surface is responsible for the heavy subsoil in most 
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FIGURE 1. 


Base-cexchange and acidity status of some Illinois sur- 
face soils. The whole bar represents the base (or acid) 
capacity. The balance between bases (black portion) and 
acid (white) determines the acidity of the soil. Each 
“milligram-eguivalent” of white space on a bar corre- 
sponds to a shortage of. 1000 pounds of limestone. 


soils and the impervious claypan in some very old 
soils such as are found in the level areas of southern 
Illinois. 

There is in the soil a protective agency which 
prevents the leaching of soluble bases immediately 
upon their release from the minerals by weathering. 
This agency is the colloidal clay. The clay particles, 
being negatively charged, have an attraction for 
basic elements and absorb them on their surfaces. 
They also absorb the acid element hydrogen. Any 
one of these positively charged elements (ions) if 
in excess can force another one off the colloid par- 
ticles and take its place. This is base-exchange. It 
is a chemical reaction, and the bases, as calcium, 
form a chemical union with the colloidal clay, so 
that its removal under natural soil conditions is a 
very slow process. 

In Illinois soils, in the early stages of their forma- 
tion, the clay was saturated with calcium and mag- 
nesium and the soils were neutral or alkaline. With 
centuries of Jeaching, the carbonic acid of the soil 
water slowly removed these bases and converted the 
clay from calcium clay to acid clay. A soil is ap- 
proximately neutral when its base capacity is 80 per- 
cent saturated with calcium and other bases. If 
more than 80 percent saturated it is alkaline, if less, 


cussion. 
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it is acid. Figure 1 shows that Illinois soils vary 
widely in their base capacity, and in their degree of 
unsaturation, i. e., their lime requirement. 


Action of Limestone in Acid Soils 


Liming is expected to reverse the above described 
process, and reconvert the acid clay back to cal- 
cium (or magnesium) clay. But first the limestone 
must dissolve in the carbonated soil water (car- 
bonic acid). Then the dissolved calcium migrates 
from the parent limestone particle until it en- 
counters an acid clay particle. It is attracted to 
this particle and immediately attaches itself, dis- 
lodging the acid hydrogen. As this process con- 
tinues, a neutral zone is formed around each lime- 
stone particle and increases in size, until, as found 
by experiment, in a year or so it attains the size of 
a hickory nut or even a walnut, depending on various 
conditions. When all these neutral zones overlap, 
the soil is completely neutralized, but this may take 
three or four years. Once neutralized, the soil will 
remain neutral or nearly so for ten to fifteen years, 
even though no surplus calcium carbonate is pres- 
ent. If surplus limestone is present it performs no 
service until it dissolves. If calcium carbonate is 
added in excess of the base capacity of the soil, then 
it is subject to rapid leaching as rapidly as it dis- 
solves because it does not have the benefit of being 
caught by unsaturated colloidal clay. 

Having established a conception of the action of 
limestone in acid soils, let us now examine the quali- 
fications which limestone should possess in order to 
perform this function to the best advantage and with 
reasonably low cost to the farmer. 


Needed Qualifications 

In the first place, it is not necessary that the entire 
mass of the soil be neutralized at once in order to 
grow acid-sensitive crops, such as clovers and alfalfa. 
successfully. It is necessary only that neutral areas 
be sufficiently distributed through the soil so that 
the roots of the crops grown come in frequent con- 
tact with them. 

It will be obvious to you that the evaluation of 
limestone will rest upon two measurements, chemi- , 
cal purity, or calcium carbonate equivalent, and fine- 
ness of grinding. 

Chemical purity is too self-evident to require dis- 
Its total neutralizing capacity is, of course, 


directly proportional to its content of calcium car- 
bonate together with the equivalent in any magne- 
ordinarily 


sium carbonate contained. Limestone 
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should be 85 percent pure to be suitable for quarry- 
ing and grinding for agricultural use. 

Physical quality, or fineness, is important from the 
standpoint of the number of particles distributed in 
the soil, since each particle becomes the center around 
which a mass of neutral soil is formed, and conse- 
quently, the volume of soil that each particle of 
limestone must neutralize in order that all the neu- 
tral zones may overlap, becomes significant. One 
method of showing the relation of particle size to 
soil neutralization is to compute the volume of soil 
which each limestone particle would have to neu- 
tralize with a given rate of application. Consider- 
ing the limestone particles as cubes for convenience 
in calculation, the results are as shown in Figure 
2 for an application of two tons an acre for each of 
the various size grades. It will be seen at once 
that on this basis all sizes of 8-mesh or finer have 
a relatively high rating, because a single particle 
is responsible for less than a cubic inch of soil, while 
the next coarser size, 4-mesh, is very poor in this 
respect, the particles being distributed at the rate 
of one in each 6% cubic inches of soil. For quarter- 
inch cubes (3-mesh) the volume goes up to 15 cubic 
inches. These calculations are in accord with actual 
findings of the re!ative rates at which the different 
sizes neutralize acid soils. 


Evaluating Agricultural Limestone 


These results together with those from field ex- 
periments in liming have furnished the basis for a 


Tre “Score-CaArD” AS FINALLY DEVELOPED 


Percentage of Sample Multiply by Product 
Thru 100-mesh* LAS 
Thru 48, over 100-mesh 1.05 
Thru 28, over 48-mesh 1.00 
Thru 14, over 28-mesh 95 
Thru 8, over 14-mesh 80 
Thru 4, over 8-mesh 3s) 
Over 4-mesh 00 


Sum of products (fineness rating) 


aIn the 
100-n.esh 
the 


Tyler standard screen scale used, the opening of 
is 0.0058 inch on a side. In each succeeding screen of 
eries the size of the opening is twice that of the preceding one 


the 


method of evaluating agricultural limestone to give 
its practical value to the farmer so far as fineness of 
grinding is concerned. Such a method was worked 
out some ten years ago based on three major con- 
siderations: (1) severe dockage of material coarser 
than 8-mesh; (2) little discrimination between the 
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different sizes finer than 14-mesh; and (3) a valua- 
tion of approximately 75 for agricultural limestone 
typical, as to fineness, of the average then in use in 
Illinois. (Average “Agstone” had been found to be 
75 percent as effective the first year as 100-mesh 
fineness.) * 


CUBIC INCHES OF SOIL 
w& 





7 4 8 10 14 20 28 35 48 65 
SIZE OF PARTICLES (MESH) 
FIGURE 2. 

Space distribution of different limestone size separates 
applied to respective areas of soil at two tons an acre. The 
volume shown is the volume of soil a single particle of 
limestone of the given size is responsible for neutralizing 
if distributed uniformly through the surface soil at the 
rate of two tons an acre. Note that the critical division line 
is between the 4-mesh and 8-mesh size. 


100 


The sum of the products is the fineness rating. It 
is a liberal score-card. Everything finer than 8-mesh 
rates 80 or higher; 4 to 8-mesh is intermediate, but 
on the low side, and material coarser than 4-mesh 
is given no value. We have found this score-card 
very useful, both as a means of educating the con- 
sumer in the factors of quality in limestone, and 
also in educating the producers, and in encouraging 
producers of undesirable material to improve their 


* A time factor is implied in using these bases of evaluation. Re- 
sults within a year are considered satisfactory by the middle west 
general farmer. If immediate e/fectiveness were imperative, then 
more discrimination would be necessary among the finer sizes, 
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product. My principal criticism of it is that it places 
too high a premium on the 48- and 100-mesh frac- 
tions, but this appeared necessary to offset the dock- 
age on the coarse end and keep the average value 
where expriment dictated that it should be. 

A practical, educational advantage is that it gives 
the purchaser a fineness value in one simple figure 
instead of a series of sieve test readings, and this 
simplifies interpretation. One could even simplify 
still further by taking the product of the calcium 
carbonate equivalent multiplied by the fineness rat- 
ing. This then would give a generalized index of 
value in one figure, based on both the physical and 
the chemical evaluation. This is not merely a jug- 
gling of figures, but is supported by theory and com- 
mon sense. 


Optimum Fineness Will Represent a Compromise 


During ‘he past ten years the fineness rating of 
limestone used by Illinois farmers has improved 
from 75 to 86. Part of this gain has been made by 
new producers coming into the field with fine grind- 
ing, but a considerable part is also due to improve- 
ment in products of the older plants. Some further 
improvement in fineness is still needed. My present 
judgment is that the fineness rating should be about 
90. The optimum fineness will represent a compro- 
mise on several points and it appears that limestone 
having a rating of approximately 90 would represent 
such a compromise. From the farmer’s point of view 
there should ke a high percentage that is fine enough 
to give reasonably prompt response,—within six 
months to a year, and the coarser portion should be 
fine enough to decompose within six to ten years, at 
least before re-liming becomes necessary. The lime- 
stone user does not want the price advanced because 
of extra fine grinding, and he wants the lowest 
freight rate possible with shipment in open coal 
cars. If in such shipment the limestone becomes 
wet, he wants it to be coarse enough to spread with- 
out caking in the spreader. 

The producer, in order to meet the consumer’s de- 
mands, must practice economies in all operations, 
and reduce to a minimum special operations per- 
formed on limestone destined for the agricultural 
market. Illinois producers generally object to 100 
percent through 10-mesh or even 8-mesh, at the regu- 
lar price, and some of them consider 90 percent 
through 8-mesh too high a requirement at the cur- 
rent selling price. It may be stated that limestone 
of which only 85 percent passes 8-mesh may have a 
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fineness rating of 90 as attested by the following 
sample from a commercial producer in this state. 





Percentage of Sample Multiply by Product 
Thru 100-mesh 28.7 $.15 33.00 
48- 100-mesh 12.2 1.05 12.81 
28 - 48-mesh 12.6 1.00 12.60 
14 - 28-mesh 16.4 95 15.58 
8 - 14-mesh Si . 80 12.08 
4- 8-mesh 12.8 ao 4.22 
Over 4-mesh 2.2 00 0.00 
90.29 


Fineness Rating 


These comments are prompted by a recent letter 
from an Illinois producer, from which the following 
is quoted: 


“It may have escaped notice that much Illinois 
‘ag’ stone is shipped by rail in open top cars. The 
low rates it moves on can only be maintained if 
we continue to use open top cars and ship in large 
volumes. The present specifications on limestone 
permit the material to stand rain in transit and still 
spread perfectly in many types of spreaders. It 
would certainly mess things up if, by reducing the 
size, the material held rain water and clogged in the 
spreader.” , 


One further question concerning fineness should be 
mentioned. For the past two years the United 
States Department of Agriculture, through its 
A.A.A. program has made benefit payments io farm- 
ers on the basis of the application of limestone as a 
soil improving practice. The specifications for such 
limestone were 90 percent through 10-mesh. later 
changed, for Illinois, to 90 percent through 8-mesh. 
This specification, if enforced, would eliminate prac- 
tically all benefit payments to Illinois farmers for 


use of Illinois produced limestone. Up to the pres- 


ent time it has not been enforced, but it would 
hardly appear that non-enforcement is the proper 
solution of the problem. I think I am safe in saying 
that the University of Illinois would be in full agree- 
ment with the specification of a fineness rating of 85 
as the basis of benefit payment, the rating to be 
determined by the Illinois Screen Score Method. 
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A majority of Illinois producers, based on the quality 
of their present output, can meet this specification. 


Selling the Farmer 


We pass on: now to a final phase of this discus- 
sion, namely, selling the idea of liming, as a funda- 
mentally important agricultural practice, to farmers, 
landowners, and others. We might have spent the 
entire hour in showing the benefits of liming, but 
that is reserved for those who are more directly 
concerned in producing crops. In short, the experi- 
ment station has used two principal technics, with 
many modifications. The first, begun a third of a 
century ago, consisted of comparing limed and un- 
limed land as to its production, both in carefully con- 
trolled experiment fields located on many different 
soils over the state, and in farmers’ fields. These 
experiments showed among other things that some 
land does not need liming, and eventually it was 
found that lime needs might vary from large amounts 
to none even on the same farm or field. 

The second major plan for educating farmers in 
the best use of limestone was begun twelve or fif- 
teen years ago, and was an outgrowth of the great 
local variability of soils in their lime need. It con- 
sisted of developing a simple chemical soil test for 
lime requirement and then teaching farmers how 
they could use it themselves for testing the soil of 
their farms. The use of this test was systematically 
introduced into farm communities throughout the 
state. The result was not only a rapid increase in 
the use of limestone with its consequent benefits 
throughout the state, but also the saving of useless 
application of limestone on non-acid soils, and the 
saving of much clover seed on soils too sour to 
grow clover without liming. This extension of the 
use of the soil test for lime need is described in 
Illinois Agricultural Experiment Station Circular 
No. 346, which may be had on request. 

Part of my discussion, particularly as to fineness 
of limestone, may not be in agreement with the 
teachings in many lime using states in the eastern 
half of our country. We recognize that we advocate 
a lower grade as to fineness, and one which, because 
of this fact, is slower in action than that recom- 
mended by many of our neighbors. Our reason for 
this is two-fold. In the first place, specialized types 
of farming in which crops are grown that require 
accurate control of soil reaction are not practiced 
in this state to any great extent. In the second place, 
for the general farming which predominates, the 
widespread introduction of legumes for soil building 


was of primary importance, and to accomplish this 
would require the large-scale use of limestone, by 
many farmers, at comparatively small cost. With 
low-cost limestone, of good enough grade to be ef- 
fective, Illinois early became the leader in limestone 
usage and for several years has had the largest con- 
sumption of any state in the country. The annual 
consumption for the past four years has exceeded 
one million tons and in 1939 it exceeded one and a 
half million tons. 


Future Needs for Agricultural Limestone Unlimited 


The prospect of future use is not diminished by 
this growth in limestone usage. Three-fourths of 
the 20-odd million acres of cropped land in Illinois 
is acid, and to correct this condition a minimum of 
30 million tons of limestone are needed. At the rate 
of two million tons a year, this will require fifteen 
years. Our information as to the durability of lim- 
ing indicates that at the end of the fifteen years the 
first-limed areas will be in need of re-liming. In 
other words, cropping and drainage losses, princi- 
pally the latter, are increasing the acidity of Illinois 
soils at a faster rate than the condition is now being 
offset by liming, and what is true of Illinois is true 
to at least as great an extent throughout the eastern 
half of the United States. Faced with these soil con- 
ditions there is no end in sight of the future needs 
for agricultural limestone. 


‘Solve Our Highway Problem 
Within Our Present Income,”’ 


Says Road Chief 


. E ARE standing for, and advocating, the solv- 
ing of our highway problem essentially within 
our present income,” asserted Thomas H. McDonald, 
chief of the Public Roads Administration before the 
subcommittee of the House Committee on Appropri- 
ations. “We feel this should be done and that the 
highway‘users are paying into the treasuries a suffi- 
cient amount that, if we develop and work toward 
a master plan, the gas tax, the motor-vehicle license 
fees, and the other special road-user taxes that are 
now coming in, will support the program. * * * 
“The highway program differs from almost all 
others in this respect, that the amount of funds go- 
ing into the building of roads now is largely coun- 
terbalanced by these direct road-user taxes.” 
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Quarry Haulage 


By STIRLING TOMKINS 


President, New York Trap Rock Corp. 
New York City. 


N THE old days in crushed 
I stone quarries, hand- 
loaded cars or dump wag- 
ons pulled by horses or 
mules were used to trans- 
port rock from quarry to 
crusher. Following this 
came the use of first steam 
locomotives and later gaso- 
line locomotives to push or 
pull large numbers of small, 
narrow-gauge cars. Then 
came the power shovel 
it necessary to replace the small equip- 





which mac 
ment with larger cars and larger locomotives. 


Truck Haulage Has Many Advantages 


In the early 1920’s, the motor truck began to make 
its appearance on the quarry floor. These trucks 
were machines discarded from other use, old wrecks 
of one sort or another, usually of the rear-dump type. 
They were probably not so cheap to operate as rail- 
road equipment, even though they did do away with 
much labor in the laying and relaying of track but 
what they did do to make their use of value was to 
bring into the job of quarrying an element of flexi- 
bility which had never been there before. I think 
that question of flexibility is perhaps the most im- 
portant element of all, the gain that we get from 
the use of these trucks. In former years, most of 
the larger shovels used’ in quarries had been of the 
railroad type, themselves inflexible, and it had made 
little difference that the railroad equipment was in- 
flexible too, but, as the caterpillar shovel became 
more popular, much of the advantage gained by its 
mobile qualities was lost because of the inflexibility 
of railroad methods of transportation. Caterpillar 
shovels and trucks brought about great changes in 
methods of quarrying. It no longer became neces- 
sary to shoot big shots, to fill a quarry full of stone, 
in order to cheapen the cost per ton for the tearing 
out and relaying of track. Shovels were no longer 
tied up for extended periods, while solid rock or 
stones too large to handle were drilled and blasted. 





_' Presented at the Twenty-Third Annual Convention of the Na- 
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e Developments with regard to quarry haulage 
have been rapid and highly significant during 
recent years. The truck-trailer is gaining wide 
acceptance. Mr. Tomkins’ company has pio- 
neered in this field. His experience and obser- 
vations should prove of great interest and real 
practical value. 


If a shovel ran into difficulties in one place, it 
quickly moved to another and wherever it went, the 
trucks followed. So great were the advantages, that, 
since trucks were first used, I have never heard of a 
quarry in which other types of transportation equip- 
ment were substituted for them. 

But the early days of the truck in quarries were 
not without their problems and their headaches. 
Most of the first trucks used were old, dilapidated 
affairs, constantly breaking down. Tires, in those 
days mostly solid, were a frightful problem. Bodies 
were not designed for the punishment they received. 
Quarry roads were horrible. 

It was toward the end of the year 1926 that my 
company first started the use of trucks in a big way. 
We had just built a new plant, and we decided to 
equip it with trucks for quarry haulage. We bought 
a fleet, I have forgotten just how many, but about 
ten, big, new heavy-duty trucks on which we 
mounted five-cubic-yard side-dump bodies, and we 
began ten years of struggle with bad roads, tire 
trouble, broken springs, and leaky radiators, but in 
spite of all the trouble, they were a great success, 
and three years later we put another fleet to work 
in another of our quarries, replacing railroad equip- 
ment. 


Advent of the Trailer 


Until 1938 this type of equipment served. In fect 
at that time all of the original trucks purchased in 
1926 were still running but they were a sorry-look:ng 
spectacle. These trucks probably would have ::-en 
replaced sooner had it not been for the lean years 
of the depression, but by 1938 they just had to he 
replaced. By then a few large quarry trailers had 
made their appearance. (When I say “trailer” here, 
I really mean semi-trailer.) Many quarry truck 
users had adopted the pneumatic tire. Most qari: 


men were attempting to maintain some sort of ta. 
quarry roads. A thorough study of the problem cun- 
vinced us that these three things were essential to 
low cost, efficient haulage: trailers, pneumatic tires 
and, most important of all, good roads. 
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Trailers were necessary in order that much larger 
bodies might be used without placing too great a 
weight on the pulling unit. The larger pay load, in 
turn, served to reduce the ever-increasing per ton 
cost of labor, and the large body made a much more 





FIGURE 1. 
TRUCK AND TRAILER. 


satisfactory unit to load with three and _ three- 
quarter cubic yard to five cubic yard buckets on 
the shovels. 

Pneumatic tires were necessary for speed and to 
make it possible to maintain a good road, as well 
as to reduce truck maintenance cost. 

Good roads were needed for speed, to reduce main- 
tenance and to make it possible to use a light, inex- 
pensive pulling unit. 


Experience With Light Truck Units 


We had had some experience with light truck units 
ir the $1,000 to $1,200 class. With a special two- 
axle rear end and some reinforcing of the chassis 
frarae, we had mounted on them three and one-half 
“uibie yard transit-mix concrete mixers, and operated 
ther. successfully for two years over normal roads 
ane under the usual conditions which this type of 
egquiement has to face. They had stood up remark- 
ably well, and we became convinced that they would 
staad tip just as well in the quarry provided (1) the 
haul was approximately level; (2) good roads were 
built in the quarry; and (3) a trailer could be so 
balanced that not too great a weight would be placed 
op ce fifth wheel mounted on the truck chassis. 

A'ter much study and discussion of the subject, 
we finally purchased seven units for one of our 
quarries. These were standard light trucks with the 
addition of only a heavy duty clutch, some frame and 
spring reinforcing, and a fifth wheel mounted on the 
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chassis. They cost about $1,100 each. Trailers were 
designed to carry ten cubic yard side-dump bodies. 
When they were first put into service, some ad- 
justments were found necessary in the balance but 
a slight shifting of the location of the axle cor- 
rected this, and we have since experienced no dif- 
ficulty in this respect. A few minor adjustments of 
springs were made, but otherwise they are running 
today as originally built, with one important ex- 
ception. You will note, from figures 2 and 2A, a pe- 
culiar form of double hinge. This was designed so 
that when dumping with an exterior hoist, the center 
of gravity of the body would always be so located as 
to cause the body, after raising and tilting, to return 
to its original position on the trailer without having 
to be pulled back. This hinge carried the weight 
when dumping pretty well out to the side, and would 
have caused overturning had the trailer wheel not 
come to rest against the side of the hopper. At the 
same time it threw a terrific twist into the truck. To 
overcome this, the side of the hopper was built to 
just the right height, and a strip of flat steel was 
bolted along the upper edge. On the trailer chassis 
two outriggers were built so that as the truck came 
to dumping position, the shoes of these outriggers 
were carried over the side of the hopper and came 
to rest just above it. When the body was dumped, 





FIGURE 2. 
DUMPING QPERATION SHOWING DOUBLE HINGE AND OUTRIGGER. 


the outrigger shoes settled on the side of the hopper, 
and thereafter all of the weight was transferred to 
them and no strain at all was placed upon either 
the truck or the trailer. 


Importance of Good Quarry Roads 


Now to go back just a little. Prior to putting these 
new units into operation. we completely rebuilt all 
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of the roads in the quarry. The type of road selected 
was the old-fashioned waterbound macadam, but 
we made a good job of it, and it has stood up well, 
but not without constant care and attention. It is 
well drained. We sprinkle it when it is dry. It is 
constantly scraped and, according to its condition, 
one or two men are employed to care for it. It is 
the most important element in the transportation 
system and too valuable to be neglected. Without 
a good road, the light pulling units would never 
last, speed would be curtailed, and low cost and ef- 
ficiency would disappear. 

In order to emphasize the importance which we 
attach to good quarry roads, let me describe for you 
those we built at another of our plants where we 
later installed this type of equipment. First we used 
a bull-dozer plow to plow down the old road or 
quarry floor to solid rock. On the rock we laid in a 
heavy layer of small riprap stone (2 in—12 in.) and 
filled the .ninks of this with a mixture of 1-'% in. 
stone and screenings. This was thoroughly rolled, 


and on top of it from four to six inches of 1-'% in. 











Fa 


FIGURE 2A. 


DETAIL OF OPERATION SHOWN IN Ficure 2. Nore (1) THE 
OuTER SOCKET OF THE DOUBLE HINGE AND (2) THE OuT- 
RIGGER RESTING ON THE WALL OF THE HOPPER. 


stone bound with screenings was placed, and this 
was thoroughly rolled. In this state the road was 
put into use. 

Trucks were run over it for a period of about two 
weeks, during which time it became thoroughly com- 
pacted, much more so than could have been possible 
even with the heaviest roller. All during these two 
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weeks men were in attendance to correct defects, 
and at the end of this time we had about as solid a 
road as could be built. We then covered most of it 
with a one-inch thickness, down to about three- 
quarters of an inch, when compressed, of black top— 
New York State Type 3, and the rest of it, the loca- 





FIGURE 3. 


LOADING WITH Five Cusic Yarp Bucket. Note MAn Reapy 
To Pick uP ANY STONES THAT SPILL OVER THE SIDE. 


tion of which will have to be changed in two or 
three years, we oiled with a spray tank and covered 
with stone sand. The road has been in service for 
almost the entire season, and at the present time 
neither part of it, that is neither the part that we 
covered with the Type 3 nor the part we covered 
with oil shows the slightest sign of wear except for 
an occasional cut caused by a stone falling off a 
truck. The trucks operating on this road at speeds 
of from twenty to thirty miles an hour are shown in 
figure 4. 


Trailers Increase Shovel Output 


Aside from the advantages which these trailers 
have as a transportation unit, they are also respon- 
sible for increased shovel output. Any large con- 
tainer is easier to dump into than a small one, and 
the large body therefore makes for quicker handling 
of the shovel but, more important still, larger buck- 
ets can be used. We increased our three-yard 
buckets to three and three-quarter yards, and our 
four-yard ones to four and three-quarters and five. 
To illustrate the advantage gained from this in- 
crease in size of buckets, our old trucks carried an 
average of four and three-quarter yards while the 
new ones carry a little better than an average of 
nine, or approximately double. To load the old 


truck with a three-yard dipper, in fair digging, re- 
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quired two swings of the shovel, one with a full 
bucket and one part full. To load the new body with 
a three and three-quarter yard bucket requires 
three swings so that there is a theoretical saving of 
one swing in four and, while it does not work out 





FIGURE 4. 


WipE Roapway SURFACED WITH NEw YorkK STATE TYPE 2 
Brack Top. 


quite this well in actual practice, there is an ap- 
preciable gain in shovel output. 


Installation Details 


Now just a little about our last installation which, 
you will agree with me, I think is rather interesting. 
We had completed the equipping of all of our quar- 
ries where we had a level haul. There remained one 
where we were using an automatic electric railroad 
system elevating the cars 60 feet from the quarry 
floor to crusher. Everyone in our organization 
wanted to put trucks in here, but nobody knew how 
to get them up the hill. We experimented with large 
tractors but they did not work satisfactorily though 
we have since found a two-motored tractor which 
has demonstrated its ability to pull up the ten per 
cent incline at satisfactory speed, and we intend try- 
ing out some of these for a rather special use next 
year. 

Our general superintendent, Mr. Joe Taylor, hit 
upon the idea which we are now using. It consists 
of two hoists which, by the way, are the main hoists 
from two discarded railroad type shovels made elec- 
tric by gearing motors to them. These two hoists 
are sunk in a concrete pit at the top of the 600-foot 
long 10 per cent grade. The cable from each of the 
drums passes up over a sheave and attaches to a 
small but heavy “barney” car running on a 24 in. 
gauge track. The weight of the car pulls the cable 
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down the incline until it, disappears or sinks into 
a pit at the bottom, where it is stopped. The truck 
coming from the quarry runs straddle of the pit 
and the track and, as soon as it has passed a certain 
spot, a signal is flashed to the hoist operator by 
means of an electric eye. The operator starts the 
hoist and the “barney” car comes out of the pit be- 
hind the axle of the trailer. The “barney” car en- 
gages the axle, the truck driver throws out the 
clutch, and the hoist pulls the trailer and truck to 
the top of the incline, where as the roadway begins 
to level out, the driver lets in the clutch and runs 
the truck away from the “barney” car to the crusher, 
the hoist operator meanwhile having disengaged the 
clutch of the hoist, allowing the “barney” car to re- 
turn to the pit in the bottom for another load. With 
these two hoists we can comfortably handle trucks 
at the rate of fifty per hour. After dumping, the 
trucks coast down a 10 per cent incline to the bot- 
tom. These units are equipped with brakes on the 
trailer as well as on the truck in order to assure safe 
operation. Where the haul is level no brakes are 
used on the trailer. 

This installation at the quarry where we had to 
haul up-grade completed the conversion of all of 





FIGURE 5. 


Truck Asout TO STRADDLE PIT AND TRACK AT BOTTOM OF 
INCLINE. BARNEY CAR IS IN Pit WAITING FOR REAR AXLE 
OF TRUCK TO GET AHEAD OF IT. Note ELectric Eyre At- 
TACHED TO FRAMEWORK OVERHEAD. THIS WILL SIGNAL 
OPERATOR WHEN TRUCK IS IN PROPER POSITION TO START 
Barney Car Out oF PIT. 


our quarries to this type of equipment. In less 
than a year from the time we ordered the first units, 
we had purchased a total of twenty-nine. That, 
gentlemen, better than any words I can use demon- 
strates what we think of them. 
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Pneumatic Tires—Their Use and Care 


in Quarry Service 
By G. M. WRIGHT 


Goodyear Tire and Rubber Company, Akron, 
Ohio. 


ATTENDED your convention last year in Cincin- 

nati, and for the first time met a number of you. 

I discussed with those of you whom I met, certain 

phases of the application of pneumatic tires to quarry 
haulage units. It was very interesting. 

During the past vear I visited a number of your 

quarries. I am giad to say it wasn’t confined to one 


locality. It extended from New York to Iowa, On- 
tario, down south to the Ohio River. 
Due to a ° ery active interest on your part, the sug- 


gestion wa» made that it might not be amiss to col- 
lectively discuss certain problems regarding pneu- 
matic tires with you during this convention. Needless 
to say, we feel honored and privileged that this op- 
portunity might be extended to the company which 
I represent, as well as to myself. 

What I have to say may be old stuff to a number of 
you. If it is, just please bear with me. It is hoped, 
however, that a clearer understanding of the prob- 
lems faced by the tire manufacturer will result and, 
also, that you will gather information, the practical 
application of which will help you in the reduction 
of your haulage costs. 

The development of intercity transportation over 
the improved highways of the United States has 
taken place since the year 1917. However, it was not 
until 1927 that pneumatic tires really came into their 
own. Up to that time it was mostly solid tires. Pneu- 
matic tires crowded the solid tires off the highway. It 
did not at that time, however, take them out of heavy 
duty, slow-moving haulage. It was not until the con- 
struction of the Boulder Dam that they were first 
used in that type of work. I will admit that many 
headaches resulted but they finally won out. Two 
years later, during the construction of the Norris 
Dam, there were no solid tires in operation in that 
particular locality. 

The Pneumatic Tire 

Since that time they have entered practically every 

other fie'd, and today are finding general use in all 


Presented at the Twenty-Third Annual Convention of the Na- 
tional Crushed Stone Association held at the Jefferson Hotel, St. 
Louis, Mo., January 22-24, 1940 


e The increasing use of pneumatic tires in quarry 
haulage gives emphasis to the need for prac- 
tical information concerning their use and care. 
In the excellent discussion which follows we 
have the opinion of an expert on ways and 
means of reducing tire costs. 


kinds and types of operation. But before discussing 
the subject with regard to your particular needs, let 
us first consider what the pneumatic tire is. 

Basically it is a container for compressed air. It is 
capable of carrying loads many times its own weight, 
while traveling over a variety of road conditions and 
at all speeds. It is, in itself, a complete unit, just as 
the vehicle which it supports is a complete unit. But 
unlike this vehicle, it cannot be changed in design, 
shape or construction once it has been completed. 
There can be no cutting off a piece here, welding on a 
piece there. You must use it as you receive it. 
Changes can only be made during its manufacture, 
and its final shape, size and outward appearance only 
by changing the mold in which it is vulcanized. 

Every ounce of horsepower developed by the mo- 
tor, which results in travel of the vehicle, must be 
transmitted through the tire to the ground and 
through a very small contact area of relatively few 
square inches. The tire must be able to flex, with- 
stand shock, and conform to the surface over which 
it travels. It must be able to withstand severe strains 
resulting from the sudden application of brakes. 

Under all these conditions it must carry a load 
which, in many instances, is fifty times its own 
weight. Compare that with the weight of a truck 
and the load it carries. It may carry a load twice it- 
self in weight, maybe more, but the ratio is 50 to 1 in 
the case of the tire. 

These are just a few of the problems that the tire 
engineer has been called upon to solve, and we think 
that you will agree that up to the present he has 
done a pretty fair job, though it is admitted that there 
is still much ground yet to cover. 


Load-Carrying Capacity 


I have just mentioned load. This little four-letter 
word when combined with another of an equal num- 
ber of letters spells “overload,” the bugaboo to the 
tire engineer as well as to the tire user. 
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After years of experience, during which countless 
experiments were conducted, certain empirical for- 
mulae have been established by which the load- 
carrying capacity of pneumatic tires has been deter- 
mined. These formulae have been adopted as stand- 
ard by the tire industry. Some of you are familiar 
with load tables which have been established for va- 
rious types of service. You may wonder why a given 
size of tire, under different conditions of operation, 
has a different load rating. Basically, the load-carry- 
ing capacity of a tire depends upon the air pressure 
within the tire. The higher the pressure, the higher 
the load capacity. However, there are limiting fac- 
tors as to the amount of air that can be used. 

First among these is the stress imposed upon the 
individual cords. These cords supply the structural 
strength of the tire. High air pressure, which in- 
creases the cord stress, may result in failure. It 
would not be practical, even if possible, to calculate 
load ratings covering all types and conditions of ser- 
vice. We have therefore set up a few basic tables to 
cover average conditions. These tables are based 
upon different, predetermined cord stress factors 
which take into consideration the various operating 
conditions, such as speed, heat, impact load and 
others. 

Since the highway truck tire was the first devel- 
oped, it is only natural that the stress factor em- 
ployed in arriving at its proper load rating should be 
used as a basis for calculation. 

Heat is the large tire’s worst enemy. It is the re- 
sult of speed in flexing. Therefore, for high speed 
operations, flexing must be kept at a minimum. This 
means high inflation pressure. However, since high 
speeds mean high impact loads, it is easily seen that 
the load capacity of a tire going into that kind of 
service necessarily must be somewhat limited. 

For slow operations, both on and off improved or 
semi-improved roads, heat is not so much of a factor. 
Other things being equal, the amount of flexing in a 
tire is dependent upon the air pressure within the 
tire. Consequently, for this type of operation, that is 
slow-moving on improved or semi-improved roads, 
the pressure can be less. This pressure, being less, 
reduces the cord stress. In service of this kind, when 
the tire often comes in contact with large objects, 
such as stones and pieces of rock, the lower air pres- 
sure allows the tire to envelope the object, and no 
damage results to the cords, whereas had the cords 
been under high stress, the same object would have 
produced a high impact load, concentrated upon a 
small area, and cord failure would probably result. 
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We have, therefore, arrived at four separate load 
tables to meet four different general conditions of 
service which industry has established as represent- 
ing the present-day field of the pneumatic tire. 
These four conditions are: (1) Our basic truck and 
bus table for all-around road usage. By this term 
“all-around” we mean average operating conditions, 
including high speeds, such as buses and freight 
hauls. (2) Load and inflations for off-the-road ser- 
vice where the maximum speed does not exceed 10 
miles per hour. This applies to such operations as 
earth moving, quarrying, mining, logging, excavat- 
ing, etc. (3) Similar to Number 2 for type of ser- 
vice, but where the speed may reach a maximum of 
25 miles per hour. (4) A combination table for 25 
miles per hour over improved or semi-improved 
roads, and 10 miles per hour off the road, such as 
may be found in certain strip-mining and quarrying 
operations. 


Load Ratings Depend Upon Operating Conditions 


Just as an example of the actual difference in load 
ratings for given size tires under these four con- 
ditions, let us take the 13.50 x 20-16 ply tire. For 
highway service at high speeds, the maximum rating 
for that tire is 8200 pounds at 95 pounds inflation 
pressure. Please note the inflation pressures. At 
ten miles an hour, off the road, the rating is 8940 
pounds, but at 55 pounds inflation. In this same 
service, but boosting the speed to 25 miles an hour, 
it is only rated at 8000 pounds. That is a drop of 940 
pounds from the ten mile an hour table, at 55 pounds. 

Going on to improved or semi-improved roads at 
25 miles an hour, where the chance of impact is 
less, where the speed is maintained more continu- 
ously, the load rating is 8800 pounds, but the inflation 
pressure is boosted to 65. 

To impose a greater load than the maximum rec- 
ommended for a particular size of tire usually re- 
sults in decreasing the mileage life, which means in- 
creased mileage costs. 

There are instances where this may not hold true. 
However, if you think your particular operation is 
one, I would suggest you first call in a tire man and 
then follow his recommendations. 


Selection of Proper Size and Type Important 


Remember, the tire equipment on your unit rep- 
resents an investment constituting a substantial part 
of the total you invested in the complete unit. 

As to the matter of overload, it has been pretty 
well established for gencral service that if you over- 
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load your tire 10‘ and continue this overload con- 
dition throughout the life of the tire, you may ex- 
pect a decrease of from 15 to 18% in the life of the 
tire. If this overload is boosted to, say, 30‘7, you may 
expect a decrease or a loss of potential tire life of at 
least 43%. There have been, and still are, many in- 
stances of tendency on the part of some equipment 
manufacturers to “under-tire.” This is a competi- 
tive situation, and, from the standpoints of ultimate 
tire performance and low-operating cost, one which 
should be avoided. 

If you are contemplating the purchase of new 
haulage units, may I suggest you discuss the ques- 
tion of proper size and type of tire with a representa- 
tive of some tire manufacturer, and between the two 
of you determine your tire needs. Include this in the 
specification that is sent to the equipment manu- 
facturer, when ordering your unit. 

After your unit has been received and put in op- 
eration, you should then determine the proper load 
to be carried on that unit. It may be a ten-ton unit; 
it may be a fifteen-yard unit. You must determine, 
however, how many dippers full to put on your load 
so you will not improperly load your tires. 

This is a service which all tire manufacturers are 
glad to give you. They usually carry loadometers 
with them in the back of their car. Many times I 
have gone along the highway and seen a unit work- 
ing. I have stopped, got out my loadometer and 
weighed it up. We are very glad to do that. Any 
tire manufacturer will be very glad to do that, and 
he is quite anxious for you to avail yourselves of 
that service. 

So far I have just discussed only the load carrying 
part of the tire, namely the cords which constitute 
the body and impart strength to it. Just a moment 
ago I mentioned type of tire. This has to do with 
the outward design and is an item of much impor- 
tance. The rubber tread and side wall of a tire, no 
matter what design, do not add any worth while 
strength to it, and, consequently, do not affect its 
carrying capacity. They do, however, protect the 
body of the tire from cuts and small object im- 
pacts. The design, especially that of the tread, de- 
termines to a great degree the useful life of the tire. 

The woods are full of different tread designs. You 
have a variety from which to choose, but, when 
making your choice, keep these things in mind Spe- 
cially designed tires are made for operating in rock, 
mud and dirt, high speed highway transportation, 
and other specialized services. Make your selec- 
tion from those designed for your particular needs. 
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If hauling blasted rock from a shovel to crusher, 
choose the design which will best withstand cut- 
ting and chipping and offer greater resistance to 
road shock. Such tires have massive tread elements 
and unusually thick tread and side wall rubber. 

Do not choose a wide open design. The heavy 
trade blocks help distribute road shock. In a wide 
open design, fair sized pieces of rock get between 
these blocks and cause tire injury. 

Avoid designs having the ‘elements of the tread 
so closely spaced that small chips or sharp stones 
will be picked up. Regardless of how good a haul- 
age road you maintain, there are always chips and 
small stones lying on the surface which, if picked up 
and held by the tread design, may sometimes cut 
their way into the body of the tire. 

If hauling soft, chalky rock, and the quarry floor 
is such that cutting, chipping, and road hazards are 
nil, but where traction is a basic requirement, choose 
a tire especially designed to give traction. The ele- 
ments of the tread should be sturdy and spaced fairly 
far apart. I might add right here that treads designed 
for traction usually have elements or bars at an 
angle, and it is quite important that you apply the 
tire to the wheel to rotate in the proper direction. 
There is an indicating arrow usually found on the 
side of the tire which will show you which way they 
should be mounted on driving wheels. For trailing 
wheels, the direction of the rotation of the tire 
should be reversed. Where traction is necessary, you 
have soft going as a rule, and the bars are put at a 
certain angle so that the tread design will clean it- 
self. If you reverse this direction, this tread will 
not clean itself, and you naturally lose appreciably 
in traction. 

If your operation is not on the quarry floor but 
over improved roads where cutting, chipping and 
road shock hazards are eliminated but high speeds 
are maintained, almost any highway type of tire 
should prove satisfactory. 

On drive wheels and on trailing wheels equipped 
with brakes, avoid designs which contain unbroken, 
circumferential grooves. Such designs reduce trac- 
tion, and a spinning tire of this type will cut easily, 
especially at the bottom of grooves. A broken-up 
design increases traction and, in addition, tends to 
eject pieces of stone that might otherwise ride along 
and cause damage. 

Again, I say in case of doubt as to the proper size 
and type of tire, call in your tire man. 

So far I have spoken only of the tire. Before going 
on to the next and last part of this discussion, I wish 
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to mention very briefly the rim upon which the tire 
is mounted. Experience has taught us many things 
concerning rim shape and size. My only admonition 
for the moment is that in all cases you use the rim 
size recommended for the size of tire being used. 
If you get oversized tires,-also get the larger rim 
which fits the tire. To disregard this will not de- 
crease your operating cost. The successful opera- 
tion of a tire is largely in the control of the equip- 
ment operator. 


Cost of Tire Operation 


As already has been mentioned, the tires on your 
haulage equipment constitute an appreciable part of 
your investment. Replacement is expensive. Proper 
care and attention are needed in order that trans- 
portation costs be kept at a minimum. 

If I were asked to name the one most important 
item affecting tire operation cost, my answer would 
be: Correct air pressures. There are a number of 
other important items to be looked after, but before 
mention of them is made, let us dwell for a moment 
on this one. 

Earlier in this discussion it was pointed out that 
the load-carrying capacity of a tire varies with the 
type of service in which it operates. In this connec- 
tion I wish to call your attention to the relative maxi- 
mum inflation pressures permissive for the four 
types of service that were mentioned: 1. For high 
speed over improved highways, high inflation. 2. 
For low speeds, that is ten miles an hour, in off the 
road service, low inflation. 3. For off the road ser- 
vice at 25 miles an hour, low inflation, but note 
that the load-carrying capacity in that case is reduced 
from that of ten miles an hour, in the case mentioned 
it was from 8940 pounds to 8000 pounds. 4. For ser- 
vice on improved or semi-improved roads, at 25 miles 
an hour (that falls in your category), medium in- 
flation. 

No single item will run tire costs higher, more 
quickly, than incorrect air pressures. Correct air 
pressure is to the tire what correct oil pressure is 
to the motor. Too much pressure means excessive 
cord stress, and ordinary impact loads may cause 
failure of over-inflated tires. Over-inflation also 
stretches the tread and side wall rubber, making 
them more susceptible to cutting. 

After all, all tread wear is just a series of small 
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cuts and abrasions. You all know that with a rub- 
ber band, if you stretch it, just nick it with a knife, 
it breaks quite easily. If you let it lie on the table 
and take your knife, you saw it a little bit before it 
breaks. It is the same principle there. 

Too little pressure causes excessive flexing at 
localized points, and failure due to fatigue results— 
that is fatigue of the cords in the tire. It may also 
cause slippage of the tire on the rim or damage 
by crushing the tire against the rim. 

Uniform pressures across the axle are necessary 
to insure uniform loading. Changes in atmospheric 
temperature will cause changes in pressure, but 
these are usually so slight that you do not have to 
regard those. Extreme changes, however, should be 
reckoned with. 

The constant flexing of a tire will create heat 
which in hot weather will raise the air pressure. 
This should be taken into consideration when the 
pressures are being checked. 

In the matter of under-inflation, I mentioned a 
moment ago the loss in expected tire mileage due to 
overload. This is just another way of saying it. If 
you under-inflate your tire for a given load, you 
are overloading the tire. If you constantly run at 
10 per cent under-inflation, you may expect, on the 
average, five per cent decrease in the life of your 
tire. If you run 30 per cent under-inflation, you may 
expect, on the average, 33 per cent decrease in the 
life of your tire. 


Important Factors in Reducing Tire Costs 


I now wish to offer a number of suggestions which, 
if followed out, will go a long way to reduce your 
tire costs. Select the right size and type of tire 
for the job to be done. Do not hesitate to ask the 
advice of the tire manufacturer regarding this. 
Maintain proper inflation pressures. I have just dis- 
cussed this but it cannot be mentioned too often. It 
is the one item which is entirely within your hands. 
Give it the same attention that you do a greasing 
job, and you will be money ahead. 

Keep valve caps on the tubes. This cap does two 
jobs, and I might say that it is the most generally 
disregarded item of the small items. The valve cap 
keeps dirt from reaching the main valve seat and 
forms a secondary air seal over the end of the valve. 
A great many slow leak. will be eliminated by the 
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constant use of valve caps. Keep a supply of valve 
caps on hand and replace the old ones when they 
first develop slow leaks. 
Inspect your tires regularly. 
materials. 


Pick out all foreign 
Repair snags and cuts before they de- 
velop to a point requiring major repair. Put new 
replacement tires on drive wheels and, if possible, 
run the older tires on the trail wheels. Keep your 
haulage roads in good condition. Make fills, use 
graders, clean up around the shovel. In large opera- 
tions, have a man patroling the road at all times. 
He will pay for himself in fewer tire repairs and 
fewer delays. 

I think that the matter of haulage roads is one 
of very great importance. I know that it has meant 
to some operators the difference between successful 
operation and not successful operation. Steer away 
from bad spots in the road. If a 13.50 x 20 tire 
loaded tu 8500 pounds and inflated at 55 pounds and 
going ten miles an hour hits a rock three inches in 
diameter, it will develop an impact force which is 
twice the static load—17,000 pounds, a momentary 
overload of 100 per cent. 

Remove rocks caught between duals. Remove any 
object that may become lodged between the rim 
flange and the tire bead. Partially deflating the 
tire will help in both of these operations, but be 
sure, if you do deflate it, to reinflate to the proper 
pressure. 

Make regular checks on front wheel alignment, 
bent axles, sprung frames, shifted or broken springs, 
and so forth, to avoid fast scuffiing wear from mis- 
Do not mount tires as duals if there is 
a difference of more than one-quarter of an inch in 
diameter. The larger of the two tires should go in 
the same position as the larger of the two old tires. 
For instance, if the original tires show that the out- 
side tire wore down faster than the inside tire, 
the new one should be mounted with the larger 
of the two on the inside. Dual tires should have the 
correct spacing to prevent rubbing or “kissing”. When 
one side wall has been badly scuffed, the tire should 
be turned around so the other side-wall can take its 
share of the scuffing before the tire finally goes out 
Oftentimes tires have gone out of ser- 


alignment 


of service. 
vice with one side wall full of cuts and slashes, 
while the other side is scarcely nicked. 

In this connection, I would like to refer again to 


> 


what was said about different tread designs. Those 
for traction we call a “one-way” tread. If you do 
shift your tires to take advantage of the inside 
side-wall which has not become scuffed, remember 
to have the tire rotate in the proper direction, pro- 
viding, of course, it is one of these tires with a “one- 
way” tread. 

All rims should be cleaned before applying tires, 
so that they will be free from rust. Do not use any 
kind of oil or grease on the rim or the bead of the 
tire. It is a very common practice. It is pretty 
hard to change some of these big tires, and you 
will find a garageman putting a little grease or 
something on the bead of the tire and on the rim so 
it will slip on easily. 

Many times the rim flange is smashed in service. 
If the damage is great enough so the tire is forced 
away from the flange, the rim should be repaired. 
It is highly important that the original rim shape 
be maintained. 

When mounting tires, all foreign material should 
be cleaned out from the inside. After inserting the 
tube, put a little air pressure in it. Run your hand 
down between the rounded out tube and the in- 
side of the tire to release any trapped air. Be sure 
there are no wrinkles in the tube or the flap when 
you are rimming. Keep the valve cap on the tube 
while mounting, to prevent damage to the valve 
treads. 

Mounting and dismounting tires is dangerous busi- 
ness. When dismounting, be sure all the air is 
out of the tube before the side rings are plyed off. 
To be absolutely sure of this, it is best to let the 
air out of the tube before removing the wheel from 
the vehicle. 

When mounting, be sure the complete rim is as- 
sembled correctly, before starting to inflate. As an 
added precaution to this, it is well to stand the 
tire with the loose side ring of the rim next to a 
post or a wall or some other stationary object. 
Then if it so happens that the man does not have 
the locking ring in place and inflation blows it off, 
he is not going to get hurt. Some very bad acci- 
dents have happened by disregarding this little item 
of safety procedure. 

Oil or grease will soften and deteriorate rubber. 
In ordinary service this material does not remain 

(Continued on page 29) 
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Ohio Highway Experience with 


Crushed Stone 


By R. R. LITEHISER 


Chief Engineer, Bureau of Tests, Ohio Depart- 
ment of Highways, Columbus, Ohio. 


HIO is unusually fortunate in having available 

an abundance of good quality limestone and 
dolomite in the bedrock of the state, which serves as 
an excellent source of material for crushed stone. 
The rock strata of the western half of Ohio are made 
up of sediments of Ordovician, Silurian and Devon- 
ian age, and by far the most common and widespread 
rock types in this area are limestone and dolomite. 
The most wide spread single system of source rocks 
for crushed stone in Ohio is the Silurian, which out- 
crops over an area of approximately 11,500 square 
miles, or approximately 1/4 of the state, and has a 
larger areal distribution than the strata of any 
other age in the state. The Brassfield, Niagaran and 
Bass Island limestones and dolomites of the Silurian 
System, with a combined thickness of over 600 feet, 
afford an unusually large and easily accessible 
source of raw material. The Columbus and Dela- 
ware limestones of Devonian age with a combined 
thickness of approximately 125 feet, outcropping in 
a belt approximately 10 miles wide through the cen- 
ter of the state, extending from a few miles south 
of Columbus to Sandusky on Lake Erie, provide 
another excellent material source for crushed stone. 
Due to the abundance of good quality stone in 
the western part of the state, the thinner and less 
readily accessible deposits of eastern Ohio have not 
been extensively developed. The bedrock here is 
composed largely of shales and sandstone. However, 
limestones occur commonly interbedded with these 
strata. In the Mississippian System, which outcrops 
in a broad belt, extending from the Ohio River to 
within a few miles of Lake Erie, across the east- 
central portion of the state, the Maxville limestone 
occurs in scattered outcrops which reach a thick- 
ness of 75 feet in some localities. Strata of the Penn- 
sylvanian and Permian Systems outcrop over most 
of the eastern one-third of Ohio and have an aggre- 
gate thickness of approximately 1,700 feet, of which 
about 10 per cent is made up of relatively thin lime- 


1 Presented at the Twenty-Third Annual Convention of the Na- 
tional Crushed Stone Association held at the Jefferson Hotel, St. 
Louis, Mo., January 22-24, 1940. 


e Because of his extensive experience in the field 
of highway engineering Mr. Litehiser’s obser- 
vations concerning the use of crushed stone in 
Ohio should prove of especial value to crushed 
stone producers. 


stone beds. Although these thin beds are by no means 
comparable to the vast limestone resources of west- 
ern Ohio, they afford valuable local sources of ma- 
terial for crushed stone in the eastern part of the 
state. 


Bituminous Concrete 


The use of crushed stone has played an impor- 
tant part in the development of bituminous concrete 
in The Ohio Highway Program. In 1917, records of 
our Laboratory show there were less than 1,000 tons 
of bituminous concrete used by the Ohio Highway 
Department but the use of this material has played 
a gradually increasing part in our program until in 
1939 about 737,000 tons of the several types were 
used. 

From 1917 until 1931 the principal surface types 
specified were T-4, a modified Topeka, T-5, a bitum- 
inous concrete coarse mix, and T-6, a sheet asphalt 
mixture. The Modified Topeka mixture, as specified 
during this period, required about 20 to 45% of ma- 
terial between the °4” and No. 10 sieves, and from 
8 to 15% of mineral filler. However, this type was 
dropped from the specifications after 1929. The bi- 
tuminous concrete coarse mix used from 58 to 70‘; 
of coarse aggregate, for which a definite size was 
not specified until 1931, and this mixture required 
about 5% of material passing a 200-mesh sieve. The 
sheet asphalt consisted of a fine aggregate with from 
12 to 20% of mineral filler. It will be noted, that 
all of the above mixtures depended in varying de- 
gree upon the mineral filler to develop stability. 

Due to the cost of this type of consti uction, which 
consisted mainly of one of the above surface types 
on a new portland cement concrete base, and the 
hand finishing methods used, bituminous concrete 
was not used extensively for highways at that time. 
The production dropped from 37,000 tons in 1925 to 
1,500 tons in 1926, and from 1925 until 1931 the use of 
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bituminous concrete was confined almost entirely 
within corporate limits. 

In 1930, however, an experimental road was built 
in Butler County to salvage an existing macadam 
pavement. This project was of one-course con- 
struction, hand-raked, and wooden side-forms were 
used. The specifications under which this road was 
built, required from 55 to 70‘. of aggregate between 
the 1-1/4” and No. 10 sieves, and no mineral filler 
was used. This mixture depended largely upon the 
coarse particles for its stability. During the same 
year a cold-mix specification appeared as part of a 
series for patching materials and about 28,000 tons 
were used. 

In 1931 further variations were tried in the sal- 
vage field and the total production for the year was 
156,000 tons. On a project in Brown and Highland 
Counties a cold-mixed, cold-laid bituminous con- 
crete was } laced between concrete headers by means 
of a finishing machine. Another project of this 
type was built in Morrow County. Crushed stone 
was used in both mixtures. In the hot-mixed field, 
a salvage project was built in Licking County on 
which the base widening was of macadam and the 
bituminous concrete was placed with a finishing 
machine which ran on forms. A limestone coarse 
aggregate was used with a natural sand on this proj- 
ect. 

Another project, built in 1931 in Greene County, is 
notable as the experiments made on different grad- 
ings of the crushed stone were forerunners of the 
aggregate size specifications later adopted for the 
different surface types and, in addition, limestone 
sand was used throughout this project. An attempt 
was made to develop a surface of non-skid texture, 
and the angularity of both the fine and coarse aggre- 
gate particles was noted as being of great impor- 
tance to attain that end. The advent of the finish- 
ing machine, noted previously, was the first step 
toward mass production in the construction of bi- 
tuminous concrete highways. 


Bituminous Concrete Base Widening 


The next development was in 1932, when a proj- 
ect was constructed in Seneca County, using a bi- 
tuminous concrete base widening, under which was 
placed a 1” insulation course of limestone screen- 
ings. Since then nearly all salvage projects have 
been designed with a bituminous concrete base wid- 
ening and insulation course, where widening was 
needed, while other projects have been constructed 


using a full width bituminous concrete base con- 


struction. 


First Use of Bituminous Concrete Paver 


Prior to 1936, the plant mixed bituminous con- 
cretes were divided into the hot mix group, which 
used a fairly low penetration asphalt, and the cold 
mix group, which used a fairly high penetration as- 
phalt. However, in 1936 the bituminous concrete 
paver was first used with a densely graded mixture 
using a fairly soft asphalt. This mixture tended to 
bridge the gap between the hot and cold mixes in- 
asmuch as it was a densely graded mixture, mixed 
with less heat than is normally required for a hot 
mix, and with the same asphalt used in a co!d mix. 
The development of the bituminous concrete paver 
was a further step toward mass production in this 
field, as it eliminated the manual distribution of ma- 
terial before the screed, and it did not depend upon 
side forms. 

Specifications 


Our present specifications cover such types of bi- 
tuminous concrete as T-34, a road mix type; T-35, a 
dense, long gradation, high penetration asphalt type; 
T-50, a dense, skip gradation, low penetration as- 
phalt type; T-60, an openly graded cold mix type; 
T-61, a semi-dense tar type; T-136, a densely graded 
tar type; and T-137, a densely graded oil aggregate 
type. In T-50, T-60, and T-61 the coarse aggregates 
must be 100% crushed. The sizes of the various 
aggregates used in the above mixtures range from 
material 100% passing a 2” sieve, used in the base 
courses, to material 100‘ passing a 1/4” sieve, used 
for one of the surface types. Both long and skip 
gradations are used in the various surface types. 
Manufactured sands, predominantly crushed lime- 
stone, are commonly used in the base, intermediate 
and surface courses of all types and must meet one 
of the following specifications: 


M-2.5 M-2.11 
Pass. No. 4 100% Pass.No. 4 100% 
No. 4- 6 0- 5 8 90-100 
6- 8 0-10 16 50-75 
8- 16 15-40 30 30-50 
16- 50 25-60 50 10-30 
50 - 100 9-35 100 3-10 
100 - 200 2-10 
200 0- 5 


The finer of the two sands is used primarily in 
sheet asphalt. 
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During the past year attention was focused on 
the oil aggregate mixtures. This material is in- 
tended for resurfacing only, on fairly low traffic 
roads, where an inexpensive material can be used 
to advantage. The specification for this mixture re- 
quires 100% passing a 1” sieve, 75 to 100‘< passing 
a No. 6 sieve, 13 to 35% passing a No. 50 sieve, and 
5 to 10% passing a No. 200-mesh sieve. It further 
states that mineral filler need not be added if the 
fine aggregate to be used contains the necessary 
amount of fines. For one project constructed in 
Union County, the mineral aggregates consisted of 
a scalped, crusher run limestone which contained 
the necessary amount of fines, while on another proj- 
ect of this type in Clinton County, 3” to No. 8-mesh 
crushed stone and limestone screenings containing 
sufficient fines, were used. On both of these proj- 
ects, the cost of mineral filler and the handling nec- 
essary to incorporate it into the mix, were elimi- 
nated. 

It is significant to note that the various densely 
graded mixtures use from 90 to 96% of mineral ag- 
gregate while the openly graded mixtures use from 
92.5 to 96.5% of mineral aggregate. However, the 
densely graded mixtures may be expected to weigh 
3,800# per cubic yard, while the open types can 
only be expected to weigh 3,500# per cubic yard. 

Modern construction methods and modern plant 
equipment have increased the daily production of 
bituminous concrete to 600 tons -(10 hours) with 
some plants producing as much as 1,000 tons per day 
(14 hours). With such production capacities, and in 
view of the control necessary to have the finished 
product meet all of the elements of modern mix de- 
sign, the necessity for rigid control of the raw ma- 
terials becomes apparent, and consequently the vari- 
ations in aggregate gradings, due to segregation, be- 
come a problem of major importance. The five or 
ten-minute delay encountered when an excess or de- 
ficiency of one size of aggregate is found in the 
bituminous concrete plant, will mean a loss of many 
tons of the finished product per day, in addition to 
the cost of handling material which cannot be prop- 
erly combined for the mixture. Producers who 
supply these large quantities of aggregates, can build 
up sales advantage for themselves, by the care they 
exercise not only in initial sizing but in subsequent 
handling and stocking. 


Portland Cement Concrete 


Crushed stone also plays an important part in our 
Portland cement concrete program, although in this 


@ 
=e 


field our specifications do not require a 100‘< crushed 
aggregate and recognized crushed stone, gravel, and 
slag as alternates. Our experience with these three 
coarse aggregates, as measured by the compressive 
strength of the cores cut from the finished pave- 
ment and base, equated at an age of 28 days, is 
shown in Figure 1. Strengths for 1939 were not 
available at the time the table was prepared, but 
have since been assembled and show the same gen- 
eral picture except that the average compressive 
strength is slightly higher, indicating perhaps that 
we slightly improved our concrete practice, as com- 
pared with the average of that for 1935 to 1938 in- 
clusive. 

Similar experience on the basis of transverse 
strength, as measured by the beam test, is shown in 
Figure 2, where experience for the years 1935 to 
1938, inclusive, has been combined again. We ap- 
pear to have about the same experience with con- 
crete made from each of the three aggregates, except 
it is to be noted that concrete made with limestone 
as a coarse aggregate, has a slightly higher average 
modulus of rupture at practically all ages than has 
gravel and slag concrete. 

It may be recalled that I offered some construc- 
tive criticism on specifications for stone sand when 
I had the pleasant experience of talking before 
your group at your 1937 convention in Cincinnati. 
At that time I pointed out that our specifications 


SUMMaRY OF 1935, 1936, 1937 AND 1938. 
CONCRETE CORE COMPRESSIVE STRENGTHS 
(Strengths Computed at 28 Days) 


Average Compressive 


No. of Strength 
Coarse Aggregate Proportions Tests (Lbs./Sq. In.) 
Gravel 1—5'4 1,282 4,801 
Limestone 1—5 2 823 4,549 
Slag 1—5 140 4,434 
Gravel 1—71% 849 4,159 
Limestone 1—714 479 3,833 
Slag 1—7% 471 3,540 
FIGURE 1. 


for stone sand were being changed to eliminate ma- 
terial between 3/8” and No. 4, and to reduce the 
amount of material between the No. 4 and No. 8 
sieves, which in our observation consisted in the 
main of slabby particles, which were not conducive 
to workability in the concrete in which they were 





28 THE CRUSHED STONE JOURNAL January-March, 1940 


* a 





SuMMarY 1935, 1936, 1937 AND 1938 
TRANSVERSE STRENGTHS 





Age in Days 
3; —_ — ® OO 7 
Coarse Aggregate Proportions on — — a SehinieaataitaTieis = oe ee eee ee oes re = 
No. of Vv. oauius No. of ws oaulus No. of Vv. oaulus 
= Cee cee, = omen, 
Gravel 1—5 2 1,642 598 * 1,039 672 1,785 ‘tia 
Limestone 1—5' 675 597 583 675 774 724 
Slag 1—5 2 596 596 501 667 802 721 
Gravel 1—7 12 561 488 711 552 1,036 613 
Limestone 1—7 2 405 502 311 589 431 628 
Slag 1—7 14 442 462 487 531 674 586 
FIGURE 2. 
introduced as part of the fine aggregate. While as abrasion, which alone was measured in the Deva! 


stone sand has not been extensively used since our 
specification was changed, I have obtained the 
average compressive strength of cores from concrete 
pavement. made with stone sand in 1937 and 1938. 
The aver.ge compressive strength of the 108 stone 
sand cores was 4600 pounds per square inch, equated 
at 28 days. The average for the same two years of 
855 cores including all fine and coarse aggregates, 
was 4580 pounds per square inch. This would indi- 
cate that on the basis of compressive strength of the 
cores, our stone sand concrete, following the change 
in our specification affecting stone sand, compares 
favorably with similar concrete placed during the 
same two years, with all aggregates. Figures for 
1939 are not available inasmuch as stone sand was 
not used on any of our concrete pavement jobs last 
year. 

‘Although our Laboratory records do not include 
figures for the amount of crushed stone used in ma- 
cadam and in surface treatment, the tonnage is con- 
siderable. Waterbound macadam has a very definite 
part in a great deal of our pavement widening. 

Whenever a group places a Testing Engineer on 
its program, it leaves itself open to hear sooner or 
later, something about tests or test data, whether 
such comment has any logical place under the sub- 
ject assigned or not. Both aggregate producers and 
testing engineers have had particular interest dur- 
ing the past five years in the Los Angeles Abrasion 
test, and in the Soundness Test by use of Sodium 
Sulphate or Magnesium Sulphate. Of the two, the 
Los Angeles abrasion test appears to be the more 
promising working tool. It provides an index to the 
ability of an aggregate to withstand impact as well 


abrasion test which has been in use for many years. 


Relation Between Los Angeles Abrasion Test and 
Modified Abrasion Test 


Recognizing the deficiency in the Deval abrasion 
test, Mr. A. S. Rea, who was Ohio’s Testing Engineer 
for twenty years preceding his death in 1930, had 
introduced what we call the “Modified Abrasion 
Test” for use on crushed stone, slag, and gravel alike. 
The test is essentially the Deval test for gravel in 
which a charge of 6 cast iron spheres weighing ap- 
proximately 0.95 pound each is placed in the cylinder 
with the aggregate as an abrasive charge. Since 
the introduction of the Los Angeles abrasion test, 
our Laboratory has made approximately one hun- 
dred and fifty such tests on commercial aggregate 
from representative sources throughout the State, 
in an effort to establish a conversion factor between 
our present specification limits, expressed in terms 
of the Modified Abrasion Test, and the correspond- 
ing limits expressed in terms of the result of the 
Los Angeles Test. These tests indicate that for our 
hardest grade of aggregate, which has an upper limit 
of 18‘. as determined in the Modified Abrasion test, 
that the corresponding limit with the Los Angeles 
abrasion test should be about 25%. For our next 
grade of aggregate, which is that used in all surface 
courses, the Modified Abrasion limit is 24% and the 
corresponding limit using the Los Angeles Abrasion 
test appears to be about 35‘,. For our third grade 
of aggregate, which is used in all base course work, 
our specifications establish a limit of 32% using the 
Modified Abrasion test, where the corresponding 
limit using the Los Angeles Abrasion test seems to 
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be about 45%. We recognize that our data are 
limited, and therefore too much weight should not 
be given to the fact that our tests indicate lower 
limits in terms of the Los Angeles Abrasion test, 
than are in use where aggregate specifications al- 
ready include this test. 


Soundness Tests 


Turning now to the Soundness Test, inasmuch as 
tonnage, in which aggregate producers are funda- 
mentally interested, bears such a definite relation 
to the satisfactoriness which aggregate gives in ser- 
vice, I believe I can safely assume that aggregate 
producers are just as interested as those who build 
their highways and bridges with such aggregate in 
the form of Portland cement concrete, in furnishing 
aggregate which will contribute its part toward the 
durability, as well as toward the structural strength 
of those highways and bridges. 

In an effort to assist themselves in determining in 
advance whether an aggregate will contribute dur- 
ability to the concrete in which it is used, engineers 
devised the Soundness Test, using sodium sulphate 
or magnesium sulphate. Sincere use on the part of 
engineers of this test, has undoubtedly resulted in 
the rejection of some aggregate, which might have 
made satisfactory concrete. However, as stated in 
most present day specifications, the Soundness Test, 
using sodium sulphate or magnesium sulphate, is 
recognized only as a guide in selecting aggregate, 
and the service record of concrete in which the par- 
ticular aggregate has been used, is also taken into 
consideration. Where such use is made of the 
Soundness Test, I personally consider it a worth- 
while working tool in a Testing Laboratory, charged 
with the responsibility of obtaining a satisfactory 
material with which to build. 

It may be that the Freeze and Thaw test, which 
many laboratories, including our own, are using ex- 
perimentally in an attempt to find a more satis- 
factory working tool with which to determine the 
effect on durability of a particular aggregate, will 
prove more satisfactory inasmuch as it employs di- 
rectly the same factors which are at work in nature 
in deteriorating any structural body in which the; 
can gain a foothold. However, the Freeze and Thaw 
test at best takes considerable time and does not 
offer much promise as a routine test for acceptance 
or rejection of aggregate. 


Pneumatic Tires 
(Continued from page 24) 


on tires long enough to do any damange. However, 
before storing a truck for any length of time, a tire 
should be cleaned and covered. The covering will 
prevent the tires from direct or indirect sunlight, 
which quite often causes surface checking and 
cracking. 

Another help, when storing, is to block a truck 
up off the tires and then release the air pressure. 

Another thought, especially to those of you who 
may be running on solid tire equipment and would 
like to try out pneumatic tires, don’t make the 
mistake and think you can put one unit on pneumatic 
tires to run on the same road as the rest of the 
fleet which are on solid tires. You will be sadly 
disappointed. You cannot maintain a proper road- 
way that you need for pneumatic tires by running 
solid tires along with them. 

I have tried, in the time allotted to me, to point out 
some of the problems which confront the tire en- 
gineer and which have, to a large extent, been solved 
by him. I believe, however, that his real work lies 
ahead. You as operators have and will continue to 
keep him busy. 

I have also made certain suggestions to you, hav- 
ing in mind one thing, lower operation cost. To 
those of you who have not as yet changed to pneu- 
matic haulage equipment, bear in mind that the 
pioneering in this field has already been done. Lower 
haulage costs have resulted. You are in a position 
to profit by the experience of others. 

I wish to say, however, that satisfactory results 
can be obtained only by the reasonable observance 
of a few simple rules, some of which have just been 
mentioned. 

May I again remind you that the tire manufacturer 
is ready and anxious to help you in every possible 
way, whether you are now operating with pneu- 
matic tire units or contemplating a change to them. 
Do not hesitate to avail yourself of this service. 

In bringing this discussion to a close, it is our 
hope that we have been able to give you a little 
clearer understanding of our mutual problems, and 
that from this discussion you may have derived 
some benefit. Personally, it has been a pleasure for 
me to meet with you, and it will always be my 
pleasure to be of service to any or all of you. 
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Children Should be Warned Against 
Playing with Blasting Caps 


ACH year there are numbers of children, under 
the age of sixteen, who are injured, and in some 
instances, killed, from playing with blasting caps. 

These accidents have been a matter of great con- 
cern to companies manufacturing commercial explo- 
sives, and for many years numbers of these com- 
panies carried on campaigns of warning against such 
accidents. 

In 1926 the Institute of Makers of Explosives, a 
trade association comprising manufacturers of com- 
mercial explosives, took the matter up and began 
a vigorous movement to arouse public sentiment in 
the hope that parents, teachers, and all others who 
had children in their care, would cooperate in safe- 
guarding | oys and girls by instructing them con- 
cerning tle dangers of playing with blasting caps. 

Warnings against allowing these blasting caps to 
fall into the hands of children had for years been 
given to all purchasers of such blasting accessories. 
Increased efforts along this line were made in 1926, 
and new literature placed in each box of caps, to- 
gether with the wording on the boxes containing 
the caps, specifically called attention to the dangers. 
These efforts have been continued each year. 

Reports show that the most common types of ac- 
cidents are from striking the caps with a hammer 
or stone. Any blasting cap will explode if it is hit 
hard enough with such instruments. Accidents are 
caused in large measure also by holding lighted 
matches to the caps. Picking out the explosive with 
a pin or nail also causes many injuries. 

Blasting caps are detonators used for firing high 
explosives. They are loaded with a very sensitive 
and powerful explosive. One type is a small metal 
cylinder closed at one end and usually made of cop- 
per, although other metals are also used. This type 
is designed to be exploded by sparks from a fuse. 
Another type is known as an Electric Blasting Cap. 
This is also a metallic cylinder which may vary in 
dimensions and color. This type always has wires 
attached, sealed in with sulfur, rubber, or similar 
materials. A very small amount of current, even 
that supplied by an ordinary flash light battery, is 
sufficient to explode a single cap. Therefore, the 
wires from an Electric Blasting Cap may not be con- 


nected to a source of current without the danger of 
exploding the cap. Both types are also sensitive to 
impact with a hammer or stone and to fire applied 
to the metal cylinder. 

These detonators are necessary in the use of dyna- 
mite. The caps get into the hands of children through 
the carelessness of users. Workmen leave them 
around following blasting operations. Sometimes 
they are carried home by workers and left about 
where children can find them. 

The movement to prevent accidents to children 
from playing with blasting caps is an attempt to 
completely avoid such accidents and to save boys 
and girls for useful work in later life. 

Most of the accidents occur in rural districts or 
in the suburbs of the larger cities. 

Children and others inexperienced with explosives 
should not touch a blasting cap. It should be allowed 
to remain where found until an officer of the law or 
other responsible adult can be located. 


Two Important Highway Birthdays— 
The Gas Tax and Pneumatic Tire 


WO February birthdays held particular signifi- 

cance for highway users. The gasoline tax was 
21 years old on Feb. 25th and the levy, first imposed 
by an Oregon legislature, now prevails in all states. 
The initial rate of one cent per gallon has been in- 
creased in Oregon to five cents. The gas tax varies 
from two cents in Missouri and the District of Co- 
lumbia to seven cents in Florida, Louisiana and 
Tennessee. 

Thirteen years after Oregon introduced the gas 
tax law, the Federal government inaugurated a dup- 
licating tax on gasoline, and this tax, termed a 
temporary levy when adopted by Congress, is still 
being collected. 

The other birthday marked an equally important 
milestone. One hundred years ago Feb. 5th, John 
Boyd Dunlop, inventor of the pneumatic tire, was 


born in an Ayrshire cottage. Fifty-two years later 


in Belfast he devised a rubber tube for his son’s 
tricycle, a home-made affair that led to the develop- 
ment of the bicycle tire and the automobile tire. 


























MANUFACTURERS’ DIVISION 


of the 


NATIONAL CRUSHED STONE ASSOCIATION 


These associate members are morally and financially aiding the Association in its efforts to 


protect and advance the interests of the crushed stone industry. Please give them favorable 


consideration whenever possible. 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


Crushing, Screening, Washing, Grinding, 
Cement Machinery; Motors; Texrope 
Drives; Centrifugal Pumps; Tractors 


American Bitumuls Co. 
200 Bush St., San Francisco, Calif. 


Bitumuls—Hot and cold mixes, Penetration 
and Stabilization 


American Cyanamid & Chemical ae 


Explosives Department 
30 Rockefeller Plaza, New York, N. Y. 


Explosives and Blasting Supplies 


American Manganese Steel Division of the 
American Brake Shoe and Foundry Co. 
389 E. 14th St., Chicago Heights, II. 


Manganese Steel Castings, Renewable Lip 
Dippers 


The American Pulverizer Co. 
1249 Macklind Ave., St. Louis, Mo. 


Manufacturers of Ring Crushers and Ham- 
mermills for Primary and Secondary 
Crushing 


Atlas Powder Co. 
Wilmington, Del. 
Industrial Explosives and Blasting Supplies 


Audubon Wire Cloth Corp. 
Richmond St. and Castor Ave., 
Philadelphia, Pa. 


Wire Cloth in all Meshes and Metals and 
Woven Wire Screens in VIBRALOY Abra- 
sion-Resisting Steel 


Earle C. Bacon, Inc. 
17 John St., New York City 


Primary and Secondary Crushers, Rolls, 
Screens, Elevators, Conveyors—Complete 
Plants designed and equipped 


Broderick & Bascom Rope Co. 
4203 N. Union Blvd., St. Louis, Mo. 
Wire Rope, Strand and Guard Rail, Slings 
both plain and Braid Wire Rope 


Brooks Equipment and Mfg. Co. 
408-10 Davenport Road, Knoxville, Tenn. 
“Brooks Load Jugger” (Stone Hauling 
Equipment). DAY Jaw Type Rock Crush- 
ers. DAY Pulverizers, or “Swing Ham- 
mer” Crushers 


C. G. Buchanan Crushing Machinery Divi- 
sion of the Birdsboro Steel Foundry and 
Machine Co. 

90 West Street, New York City 


Primary, Secondary and Finishing Crushers 
and Rolls 


Bucyrus-Erie Co. 


South Milwaukee, Wis. 
Excavating, Drilling and Material Handling 
Equipment 


The Buda Company 
Harvey, IIl. 
Buda-Lanova Diesel Engines, Buda Gaso- 
line Engines, Buda Lifting Jacks from 
142 to 100 tons, Buda-Hubron Earth Drill, 
Buda Railway Equipment and Supplies 


Cross Engineering Co. 
Carbondale, Pa. 


Screen Plates and Sections, Perforated Plate, 
for Vibrating, Rotary and Shaking Screens 


Deister Machine Company 
1933 East Wayne Street, Fort Wayne, Ind. 
Deister Plat-O Vibrating Screen, Deister 
Compound Funnel Classifier 


Dempster Brothers, Inc. 
Box 3063, Knoxville, Tenn. 
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E. I. du Pont de Nemours & Co., Inc. 
Wilmington, Del. 
Explosives and Blasting Accessories 


Easton Car and Construction Co. 
Easton, Pa. 
Quarry Cars, Truck Bodies and Trailers 


Electric Heaters for Tar, Asphalt or Bitumen 


Ensign-Bickford Co. 

Simsbury, Conn. 

Cordeau-Bickford Detonating Fuse and 
Safety Fuse 

Frog, Switch & Mfg. Co. 

Carlisle, Pa. 

Manganese Steel Department—Manufactur- 
ers of “Indian Brand” Manganese Steel 
Castings for Frogs, Switches and Cross- 
ings, Jaw and Gyratory Crushers, Cement 
Mill, Mining Machinery, etc., Steam 
Shovel Parts 

General Electric Co. 
1 River Road, Schenectady, N. Y. 
Electric Motors 


Goodyear Tire & Rubber Co. 
Akron, Ohio 


Belting (Conveyor, Elevator, Transmission), 
Hose (Air, Water, Steam, Suction, Mis- 
cellaneous), Chute Lining (Rubber) 


Gruendler Crusher and Pulverizer Co. 


2915 N. Market St., St. Louis, Mo. 


Rock and Gravel Crushing and Screening 
Plants, Jaw Crushers, Roll Crushers, 
Hammer Mills, Lime Pulverizers 


Hardinge Co., Inc. 
York, Pa. 


Scrubbers, Pulverizers, Dryers, Feeders, 
Classifiers, Washers, Thickeners 


HavriSteel Products Co. 
420 Lexington Avenue, New York, N. Y. 
Woven Wire Screen Cloth and Abrasion 
Resisting Products 
Hayward Co. 


50 Church Street, New York City 
Orange Peel Buckets, Clam Shell Buckets, 
Drag Line _ Buckets, Electric Motor 
Buckets, Automatic Take-up Reels 
Hendrick Mfg. Co. 
Carbondale, Pa. 
Perforated Metal Screens, Perforated Plates 


for Vibrating and Shaking Screens, Ele- 
vator Buckets, Hendrick Vibrating Screens 
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Hercules Powder Co. 
Wilmington, Del. 
Explosives and Blasting Supplies 


Illinois Powder Mfg. Co. 
124 N. 4th St., St. Louis, Mo. 
Gold Medal Explosives 


International Harvester Co. 
108 N. Michigan Ave., Chicago, III. 
International Motor Trucks, International 
Industrial Tractors and Power Units 


Kennedy-Van Saun Mfg. and Eng. Corp. 
2 Park Ave., New York City 
Material Handling Machinery—Crushers, 
Pulverizers, Vibrating Screens 


Kensington Steel Co. 
505 Kensington Ave., Chicago, II1. 
Manganese Steel Castings, Dipper Teeth, 
Crawler Treads, Jaw Plates, Concaves and 
Hammers 


The King Powder Co., Inc. 


Cincinnati, Ohio 


Koehring Co. 
3026 W. Concordia Ave., Milwaukee, Wis. 
Mixers, Pavers, Shovels, Cranes, Draglines, 
Dumptors, Traildumps, Mud-Jacks 


Kraft Bag Corporation 
630 Fifth Ave., New York City 
Multi-Wall and Heavy-Duty Paper Sacks, 
both Valve and Openmouth 


Lima Locomotive Works, Inc. 
Shovel and Crane Division 
1108 Lima Trust Bldg., Lima, Ohio 
Power Shovels, Draglines and Cranes 


Link-Belt Co. 
300 West Pershing Road, Chicago, III. 
Complete Stone Preparation Plants. Con- 
veyors, Elevators, Screens, Washing 
Equipment, Speed-o-Matic Shovels— 
Cranes—Draglines and Power Transmis- 
sion Equipment 


Ludlow-Saylor Wire Co. 
Newstead Ave. & Wabash R. R., St. Louis, Mo. 
Woven Wire Screens and Wire Cloth of 
Super-Loy, Manga-Loy and all commer- 
. cial alloys and metals 


Manganese Steel Forge Co. 
Richmond St. and Castor Ave., 
Philadelphia, Pa. 
ROL-MAN Rolled and Forged Manganese 
Steel Products, Forgings, Pressings, Fab- 
ricated Parts and Threaded Bolts—Screens 
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Marion Steam Shovel Co. 
Marion, Ohio 
A Complete Line of Power Shovels, Drag- 
lines and Cranes 


McLanahan & Stone Corp. 
Hollidaysburg, Pa. 


National Powder Co. 
Eldred, Pa. 
Commercial Explosives and Blasting 
cessories 


The National Supply Co. of Delaware, 
Superior Engine Division 
1401 Sheridan Ave., Springfield, Ohio 
Diesel Engine Equipment 


Nordberg Mfa. Co. 

Milwaukee, Wis. 

Cone Crushers, Vibrating Screens, Classi- 
fiers, Diesel Engines, Steam Engines, 
Compressors, Mine Hoists, Underground 
Shovels, Track Maintenance Tools 


Northern Blower Co. 
65th St. South of Denison, Cleveland, Ohio 
Dust Collecting Systems, Fans—Exhaust 
and Blowers 


Northwest Engineering Co. 
28 E. Jackson Blvd., Chicago, Ill. 


Pettibone Mulliken Corp. 
4710 West Division St., Chicago, Ill. 


Pit and Quarry Publications 
538 South Clark St., Chicago, Ill. 
Pit and Quarry, Pit and Quarry Handbook, 
Pit and Quarry Directory, Concrete In- 
dustries Yearbook 


Robins Conveying Belt Co. 
15 Park Row, New York City 
Belt Conveyors, Bucket Elevators, Gyrex 
and Vibrex Screens, Feeders, Design and 
Construction of Complete Plants 


Rock Products 
205 West Wacker Drive, Chicago, III. 


Ross Screen and Feeder Co. 
19 Rector St., New York City 


Ross Patent Chain Feeders for Feed Control 
of All Sizes Rock, Ores, Gravel, etc. 


Screen Equipment Co. 
9 Lafayette Ave., Buffalo, N. Y. 
SECO Vibrating Screens 


Simplicity Engineering Co. 
Durand, Mich. 
Simplicity Gyrating 

D’centegrator, 
Wheel 


Screen, 


Simplicity 
Simplicity 


D’watering 


Smith Engineering Works 

E. Capitol Drive at N. Holton Ave., 

Milwaukee, Wis. 

Gyratory, Gyrasphere, Jaw and Roll Crush- 
ers, Vibrating and Rotary Screens, Gravel 
Washing and Sand Settling Equipment, 
Elevators and Conveyors, Feeders, Bin 
Gates, and Portable Crushing and Screen- 
ing Plants 


Stephens-Adamson Mfg. Co. 
Aurora, Illinois 
Complete Stone Preparation Plants, Con- 
veying, Elevating, Screening, Transmis- 
sion Equipment 


Taylor-Whartion Iron & Steel Co. 
High Bridge, N. J. 
Manganese and other Special Alloy Steel 
Castings 


The Texas Co. 
135 E. 42nd St., New York City 


The Thew Shovel Co. 


Lorain, Ohio 

Power Shovels, Cranes, Crawler Cranes, 
Locomotive Cranes, Draglines. Diesel 
Electric, Gasoline. 3/8 to 2-1/2 cu. yd. 
capacities 


The Traylor Engineering & Mfg. Co. 
Allentown, Pa. 
Stone Crushing, Gravel, Lime and Cement 
Machinery 


Troco Lubricating Co., Inc. 
2728-34 N. Salmon St., Philadelphia, Pa. 
Troco Crusher Grease, Troco Safety Lubri- 
cants 


Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


The W. S. Tyler Co. 
3615 Superior Ave., N. E., Cleveland, Ohio 
Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 


Warren Brothers Roads Co. 
P. O. Box 1869, Boston, Mass. or 
38 Memorial Drive, Cambridge, Mass. 
Complete plants and separate plant units 
for bituminizing all types of stone, sand 
and gravel aggregate paving mixtures 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa. 
Electric Motors and Control 


Williams Patent Crusher and Pulverizer 


Co. 
2701-2723 North Broadway, St. Louis, Mo. 
Crushers, pulverizers, vibrating screens, air 
separators 
































